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INTRODUCTION 
Today the problem of protecting the natural environment and 
marinating the balanced ecosystem has become a major task of all 
developing countries. Conditions infact, are moving from bad to worse 
and more and more new problem are coming up every day and these 
problems are largely concentrated in and around cities. New 
approaches are needed to halt the century's rapid environmental 
decline, vAW the country muster the political will to change before time 
runs out. Environmental degradation in cities is pervasive accelerating 
and unabated, putting at risk people's health and livelihood and 
hampering the economic growth needed to reduce poverty level and 
health problems. The severity of environmental problems is left more in 
developing countries which are experiencing rapid population growth. 
The scale of cities development in India is quite alarming and the size of 
urban population is one of the highest in the worid. Which effect 
garbage profile i.e. Municipal waste, agriculture waste noise pollution, 
air pollution i.e. indoor and outdoor. Water pollution i.e. toxic 
substances, city sewage and Arsenic and other industrial discharges. 
The effects of pollution are not only devastating to human but also to 
animals fish and birds. Polluted water is unsuitable for drinking, 
recreation, agriculture and industry. The increasing human population 
and the rising level of technology, both have become significant factors 
in the variations in worid climate and are responsible for the various 
changes in atmospheric conditions as well as environmental pollution. 
Environmental pollution is one of the serious crisis to which we are 
facing today. It is fact that three basic elements air, water and land 
which constitute harmony of nature for proper and balance living of all 
organisms, it was fortunate enough that such hospitable and balance 
environment was the destiny of our predecessors. But it is contrary to 
living of the present environment. With the rapid growth of population, 
urbanization, industrialization, commercialization, consumerism, fast 
changing life style, unplanned development etc. have deteriorated the 
ecological balance day by day and now it went beyond its sustainable 
limit .The craze of progress in agriculture, industry, transportation and 
technology is taken as the general criterion of development of any 
nation. Such activities of man have created adverse effects on all living 
organisms in the planet of the earth. 
Rapid industrialization has left with us polluted river and ground 
water, contaminated soil, depleted wild life and exhausted natural 
resources. Today the environment has become foul contaminated, 
undesirable and therefore, harmful for the health of living organisms 
including human beings. The root cause of pollution of the environment 
has been the man's unwisely and irrationally use of nature that 
develops the undesirable situation for conducive living of all organisms 
in the environment The undesirable situation has threatened the 
survival of not only man but 9lso all the Organism of the biosphere. 
The increasing population and poverty are also the cause of 
environmental pollution which compel the people for over exploitation of 
natural resources of the region. Besides poverty, illiteracy, 
unawareness, lack of knowledge, in a^tional and unplanned development 
etc. also contribute to pollution of the environment at regional scale. 
The pollution is generally defined as the addition of undesirable 
elements to water, air and land which a affect the natural quality of the 
environment. Today the environmentat problems have become global 
concem .the environmental changes are perceived in the whole of the 
biosphere such as global warming, depletion of ozone layer, acid rains, 
burning of fossil fuels, air pollution, water pollution, soil pollution, noise 
pollution, agricultural pollution, social pollution and development of heat 
islands etc. They are threatening very survival of living beings. 
Scientist and some international organization are well aware of 
these phenomenon and are trying to focusing their researches at top 
priority levels in different countries of the world. Environmentalist, 
intellectuals and governmental agencies were very much concerned 
regarding the environmental problem. They passed many agenda and 
measures to reduce the pollution of the environment at global level. 
study Area 
In the present work an attempt has been made to study "Impact of 
environmental pollution on the habitat of Allgarh city". The city has been 
selected as the study area because earlier work on various aspect of 
environmental pollution has been conducted on large metropolitan cities 
while little attention has been given to small cities where more than 70 
per cent of the urban population resides. Due to the fast growing 
population, urbanization and industrialization in the smaller cities, 
environmental pollution inevitably occurs. Keeping in view the above 
fact, Aiigarh city was chosen as the study area. 
The city is of vital national importance both economically and 
educationally. High density of population and concentration of wide 
variety of commercial activities in the city have resulted generation of 
huge amount of solid wastes and cause of deteriorating of air quality. 
Due to lack of proper management and pragmatic policy to reduce the 
extent of air pollution and suitable sites for proper disposal of solid 
waste, the very environment of the city is being contaminated day by 
day that affects to the inhabitants at every walk of life. In view of this 
problems the present study is a humble attempt to highlight the nature 
and cause air pollution as well as improper management of solid waste 
generation and disposal. 
The city is located in the Lodha Block of Koil tehsil and it lies 
almost In the center of Aiigarh district. It is the headquarter of Aiigarh 
district which is one of the highly developed, prosperous and 
agriculturally advanced district of western Uttar Pradesh. Aligarh has 
grown to big city from a very humble beginning due to its sites and 
situation. The city covers an area 36.70 sq km, it is divided into 60 
wards and seven zones for municipal administration and 102004 
household (2004) the population estimated to be nearly 0.7 million (as 
projected 2004). 
Objectives 
The objective of the study is to examine the pollution of the 
environment and their impact on human health and further to suggest 
some suitable measure to reduce its impact. 
The main objectives of the study are: 
1. To analyze the sources and causes of air pollution in Aligarh 
city. 
• 2. To examine the level of air pollution in analytical context. 
3. To examine the generation of solid waste from various sources. 
4. To identify the intensity zone of solid waste generation. 
5. Finally to analyze the impact of air pollution and solid waste 
disposal on human health and also suggest a suitable measure in 
order to reduce the impact of environmental pollution on habitats 
of the region. 
Data Base and Methodology 
The methodological principal adopted for the present analysis is 
based on qualitative and quantitative approach. The quantitative 
approach explains the empirical observation through field survey. The 
quantitative approach states the analysis of primary and secondary data 
collected from field survey and from various bulletins of offices, using 
simple statistical techniques. To present visual interpretation GIS and 
Cartographic techniques have been used. 
The present study is a modicum attempt of M. Phil work leading 
to Ph. D has been organized into six chapters. 
The first chapter deals with the concept and nature of the 
pollution of the environment. 
The second chapter is concerned with the review of work done. 
The third chapter discusses the physical environment of the study area. 
In this chapter an attempt has been made to study the general 
characteristics of the city structure and relief, climate, drainage, cultural 
and demographic environment of the city. 
The fourth chapter is related with the issues of air pollution and 
their remedial measures. 
The fifth chapter deals with the issues of generation, disposal and 
management of solid waste. And the sixth chapter is the environmental 
pollution and its impact on the health and finally a brief conclusion 
based on the results obtained has been presented. 
Chapter I 
GoncepianajCaiure of 
Cjnoironmenial iPolluiion 
CHAPTER I 
CONCEPT AND NATURE OF ENVIRONMENTAL POLLUTION 
Concern for environmental pollution essentially selected due to 
the critical environmental degradation and consequent human health 
episodes of epidemic dimensions in congested urban area. There had 
been a hamionious blend in nature. Man is a Inseparable part of organic 
whole. The Interaction between man and environment is not a new 
phenomenon but it is too old, that can be traced since the man 
appeared on the globe. Initially the relationship between man and 
environment was very harmonious cohesive and balanced. This 
relationship was going very smoothly and desirable. After the industrial 
revolution there is a growing instable the multiple desire of desire of all 
kinds and multiplication of wants, the man, the need of the day. 
Changing consumer behaviour population growth, urbanization, 
industrialization commercializations, globalizations, development of 
means of transport and communications, tourism, illiteracy, 
backwardness poverty in all together are responsible to disturb the very 
nature of balance between man and environment and posing a serious 
threat to environmental degradations in the form of pollution of air, 
water, noise, solid or liquid waste and social environment. These forms 
of pollutions are deteriorating quality of the environment and the 
consequent in balance and disruption in the man- environment 
relationship and adversely affecting the health and environment of the 
people that needs a immediate redressal measures to overcome these 
problems. Otherwise a major chunk of human resources and fruitful 
environment will reach to the brink of serious disastrous. 
The pollution Is the major environmental crisis in the recent year. The 
term pollution implies the introduction of something harmful unpleasant 
or even toxic substance in our everyday life. The word pollution is 
derived from the latin word pollution (meaning defile or make dirty) is 
the act of polluting the environment. The terms pollution is defined in 
various ways e.g. 
> Environmental pollution is the unfavourable alteration of our 
surroundings, wholly because of human activities. 
> Pollution is the accumulation of matter in the wrong place or 
anything released into the environment which degrades its 
quality. 
> Pollution Is an undesirable change in physical chemical or 
biological characteristics of air, water and land (soil) that may 
adversely affect human, animal and plant life, industrial progress, 
living conditions and cultural assets. 
> Pollution is the introduction of surplus energy or waste matter into 
the environment by human activities which directly or indirectly 
cause hazard to man and his environment. 
1.1 ORIGIN OF POLLUTION 
There are different views regarding the origin of pollution crisis on 
the planet earth. According to Lynn white (1967) and Lan Mc Harg 
(1969), Judeo-Christlan ethic is the main cause of pollution, because 
ethic taught man to believe that the earth was made for man to do with 
it as he wished, thereby encouraged exploitation. 
According to Wright (1970) the Judeo-Christian religion teachers 
stewardship and postualated that it is not religious belief but human 
greed and ignorance which have permitted our culture to develop an 
ecological like pollution. 
According to Southwick (1976), human pollution explosion is the 
main cause of pollution. He pointed out that with more people there is 
more sewage, more solid wastes, more fuel being burned and more 
fertilizers and insecticides being used to produces more food for hungry 
mouth. 
Finally there have been certain modern ecologists like Odum 
(1971), Southwick (1976). Smith (1977) etc. who regarded many factors 
such as human population explosion, unplanned urbanization and 
deforestation, profit oriented capitalism and technological advancement 
which may be responsible origin of pollution crisis on earth. 
1.2 SOURCES OF ENVIRONMENTAL POLLUTION 
Man's environment by how is sufficiently saturated by the 
complex chemical emissions, aerosols, toxic effluents, sewage, 
pesticides, solid wastes, polluted rains, dust and radiation. Global 2000 
report, 1980 reveals that the globle wilt become more crowded, more 
polluted, ecologically less stable and more vulnerable to disruption than 
the world we live in today. Pollution of environment has now become 
one of the most challenging problem not only of developing countries 
but also the developed world. 
A pollutant may be defined as any thing, living or not living or any 
physical agent (e.g. heat, sound) that in its excess makes any part of 
the environment undesirable. 
According to "the Indian Environment (Protection) Act 1986", a 
pollutant has defined as any solid, liquid or gaseous substances present 
in such concentration as may be or tend to be injurious to environment 
to environment. Further, the unserviceable or residues of things, which 
we manufacture, use and throw away, are also regarded as pollutants. 
The pollutants can be classified into two types: 
1. Bio-degradable pollution 
2. Non-degradable pollutants 
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Alternative systems for classifying pollutants 
1. Classification by nature 
(i) Inorganic pollutant (Chemicals etc.) 
(ii) Organic pollutants, consisting of various gases, liquid and solid 
pollutants, according to physical state. 
2. Classification by sector of environment 
Air pollutant, fresh water pollutants, marine pollutants, soil and land 
pollutants etc. 
3. Classification by properties 
Solubility, rate of dispersion, biodegradability, persistence in air, 
water or soil etc. 
4. Classification by source 
Products of fuel combustion, products of industrial origin products 
of domestic or industrial origins, products of agricultural origin, products 
of microbiological or fungal activity. 
5. Classification by pattern of use 
Use in industry, use in house and institution, use in agriculture, 
use in transport etc. 
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6. Classification by Target and Effects 
Substances effecting are water, live stock, plants, ecological 
system etc. 
The environment damaging properties of pollutants are the 
function of short and long-temn toxicity, persistence, dispersal rate, 
chemical reactions and breakdown of products, tendency to 
bioaccumulation and rate of control persistent substances of high 
toxicity in nature are difficult to control and are hence more trouble 
some. An important concept related to the working of pollutants is that 
of the pathway. Pollutants which enter the environment from a source or 
soruces and then generally follow divergent pathways as they spread 
and dilute. The rate of dispersal and the distances pollutants travel 
depend upon their properties and those of the medium to which they are 
discharged. The main sectors of the environment air, freshwater, soil, 
sea-differ in their dispersion and dilution characteristics and this is one 
reason, why it is sensible to consider them separately. (Holdgate, N.W. 
1979). 
1.3 AIR POLLUTION 
The biggest problem that will confront mankind in coming years is 
that of environmental pollution. Air pollution is an ever-growing in our 
stage of civilization and it is most likely that modern civilization will soon 
approach a stage where clean air will be a rarity. Barry commoner the 
12 
noted biologist, remarked that unless technological power is matched 
with a deeper understanding of the environment, man seem the risk of 
destroying this planet as a suitable place for human habitation. 
The earth's atmosphere has served man in two fundamental ways 
throughout his existence. It has provided him self-sustaining air to 
breath and it has acted as a medium for disposing of his refuse. The 
atmosphere is equipped to efficiently dispose of reasonable quantities 
of the wastes associated with human activity. Man's indiscriminate use 
of the atmosphere as a gigantic sewer. Technological advancement, 
industrial expansion, population explosion, urbanization and man's 
constant striving for a higher standard of living as measured in terms of 
the number and value of his material possessions have all contributed 
to the creation of current air pollution crisis. 
Air pollution is usually defined from the human perspective but in 
the Gaian Worid described by love Look, natural and anthropogenic 
pollution are not distinguishable and the term becomes irrelevant. Air 
pollution may defined as the disequilibrium condition of the air caused 
due to introduction of foreign elements from natural as well as 
anthropogenic sources to the air so that the air becomes injurious to 
biological communities in general and human community in particular. 
According to WHO air pollution may be defined as follows: 
"Substances but into air by the activity of mankind into 
13 
concentration sufficient to cause harmful effect to tiis healthy, 
vegetables, property or to interfere with the enjoyment of his 
property."^ 
Air pollution is considered to be one of the most dangerous and 
common kind of environmental pollution that has been reported in most 
industrial towns and metropolitans of India and abroad. Man made air 
pollution produced at relatively small urban and industrial 
agglomerations has within the past century developed into a real threat 
to life. Rossanio distinguishes three major categories of man made 
pollution. 
1. Personal: This comprises all gases and particles from cigarette, 
cigar and pipe smoking and the use of household sprays. 
2. Occupational: This category comprises all exposure of persons, 
to pollution at their working place. 
3. Community air pollution: Ambient or outdoor air pollution is 
usually considered as community air pollution which nobody can 
escape. Largely unpredictable, human and meteorological factors 
set the levels of community pollutions. Unquestionably, it is the 
most difTicuit variety of air pollution to evaluate and control. 
Sources of Air Pollution 
Air pollutants may originate from one or more variety of sources. 
A major sources of air pollution has been the particulate and gaseous 
matter, which gets released by the burning of fossil fuels such as coal 
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petroleum etc. out of this, comes a variety of emissions. 
1. Fine particle: Which include carbon particles, metallic dusts, tars 
resins, aerosols, solid oxides, nitrates and sulphate. 
2. Coarser particles: Largely carbon particles and heavy dust that is 
quality removed by gravity from the air. 
3. Sulphur compounds: 
4. Nitrogen compounds: 
5. Oxygen compounds: 
6. Halogens and Radioactive substances: 
These pollutants have been artificial pollutants and they are poured in 
air mainly by at least five major fuel buming sources. 
1. Automobiles have been regarded the greatest sources of air 
pollution. They produce nearly two-third of the carbon mono-
oxide and one half of the hydrocarbon and nitrous oxides. The 
automobiles exhaust has also leaded as gas and particulate lead. 
2. Industrial processors like metallurgical plants and smelters, 
chemical plants, petroleum refineries, pulp and paper mills, sugar 
mills, cotton mills and synthetic rubber manufacturing plants have 
been responsible for about one fifth of the air pollution. 
15 
3. Electric power plants burning fossil fuels particularly coal and 
sometimes petrol or diesel produces two-third of sulphur 
dioxides. 
4. Heating plants for homes, apartments, schools and industrial 
buildings are the fourth largest sources of air pollution. 
5. The transportation industry exclusive of automobiles and 
including rail roads, ships, aircrafts, trucks and buses, tractors 
etc. have been contributing the same type of pollutants as cars. 
Selected Air Pollutants with Respect to Ambient Air Quality 
There are hundreds of different air pollutants. Only the major 
types can be discussed in detail. The single most common pollutants 
such as suspended particulate Matters (SPM), carbon-monoxide, 
ozone, nitrogen oxide and sulphur are present in minute concentration 
in a natural atmosphere. 
1. Sulphur Oxide 
The most important sulphur oxide emitted by pollution sources 
has been sulphur dioxide (SO2), although sulphur trioxide (SO3) is also 
generally produced, in amounts no more than a few present of the SO2 
produced. SO2 is a colourless, nonflammable gas which has an acid 
taste at concentrations less than 1 ppm of air and which has pungent, 
irritating odour at concentration above about 3 ppm. On a global scale, 
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man made emissions of SO2 are currently estimated to be around 160-
180 million zones per year and slightly estimates of natural emission 
largely from volcanic sources. Sulphur dioxide a potent irritant. Short-
term exposure to relevant SO2 levels can induce severe effects to the 
respiratory tract. 
2. Nitrogen Oxides 
There are several oxides of nitrogen. The important ones in air 
pollution are nitric oxide (NO) and nitrogen dioxide (NO2). Nitrous oxide 
(N2O) is also commonly present in the atmosphere but it is not a 
pollutant. The primary pollutants nitrogen oxides (NO) are released by 
combustion at high temperatures and subsequently transferred to the 
secondary pollutant. Nitrogen dioxide (NO2) through photochemical 
oxidation. Nitric oxide is coiouriess, odoriess, non flammable, toxic and 
slightly soluble in water. While nitrogen dioxide is redish brown gas with 
sharp pungent odor. This gas is highly corrosive and toxic to health. 
Nitrogen dioxide at levels of 118 to 156 ng/m (0.063-0.083 ppm) over a 
6 month period has been implicated in producing adverse effects on 
human health. It is also known that combined NO2-SO2 concentration 
adversely effect plants, whereas concentration of these gases taken 
singly would have to be much higher to affect the plants. A global 
inventory has estimated that a total of about 150 million tones Nox are 
emitted to atmosphere each year divided equally by natural and man 
made sources. 
17 
3. Carbon mono-oxide (CO) 
Carbon mono-oxide (CO) is a colourless, tasteless, odorless, and 
lethal gas, results from incomplete combustion of carbonaceous 
materials and the air pollutant emitted in the largest quantities of the 
world's total carbon mono-oxide production of 232 million tons. 80 per 
cent is produced by automobiles. If this amount were evenly spread 
over the lower atmosphere it would increase the carbon-mono-oxide 
content by 0.03 ppm per year. This is very significant because carbon 
mono-oxide is a very stall gas. 
At present, the most dangerous results of exposure to carbon 
mono-oxide have been the serious intoxications and even death that 
occur from CO production in closed area from automobile exhausts in 
garages, blocked furnaces flues in homes etc. Several hundred die from 
CO poisoning each year. 
4. Carbon dioxide 
Carbon dioxide is heavy, colouriess and odouriess gas is 
generally not considered an air pollutants, because it is essential in all 
life processes. Increased carbon-di-oxide level produce the so called 
green house effect, which raises the temperature in cities. Since the 
industrial revolution some 330 billion tones of carbon-dioxide from 
combustion process have been added to the atmosphere. This amount 
to about 14 per cent of the natural carbon-dioxide content in the air. 
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5. Particulate matter 
It consist of solid and liquid particles of a wide range sizes varying 
from greater than 100 ^g to less than 0.1 \ig. Particles larger than 1010 
i^g consist mainly of dust, coarse dirt and fly ash from industrial and 
erosive processes. These large particles usually settle out rapidly. 
Particles below 10 ^g remain much larger as suspended matter in the 
air. Particulates below 5 ^ g as known as smoke and fume these under 1 
^g as aerosols. The life of particles in the troposphere lasts only a few 
days. If the yare however, injected into the stratosphere, they may 
however, around the globe for several years. This may have a severe 
impact on globe climate.^ 
6. Hydrocarbon (HC) 
Hydrocarbon, originate from the combustion of gasoline, coals, 
oil, natural gas and wood from evaporation of gasoline and industrial 
solvents and from natural sources, mainly the decomposition of the 
vegetation. Man-made hydrocarbon emissions amount to 90 million 
tones a year. Whereas flooded swamps produce hydrocarbon at a rate 
of 1.6 million tones a year. 
7. Photo chemical Products 
In the presence of reactive hydrocarbon (olefins) solar energy is 
absorbed by nitrogendioxide to form photochemical smog. During this 
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process nitric oxide and atomic oxygen are formed. The atomic oxygen 
reacts with the usually present oxygen molecules to form the ozone is 
an easy and continuing product In the smog formation and since the 
presence of ozone keeps the oxidizing process going ozone Is almost 
interchangeably used with the temn oxidant, which is a measure of how 
much smog formation is taking place. Hundreds of chemical processes 
occur as long as there is sufficient supply of hydrocarbon, nitrogen 
oxide an nitrogen dioxide from automobiles and zone and solar 
radiation. Some of better known initating photochemical are PAN 
(Peroxy Acetyl Nitrate) and aldehydes. 
Lead: Lead (Pb) is released to atmosphere from both natural and man-
made sources. Man made emissions arise from both the production and 
use of lead and its compounds and these ovenvhelm natural sources. 
Petrol combustion globally contributes an estimated 60 per cent of the 
total Pb emissions from petrol combustion is largely emitted as fine 
partides in the inorganic state. 
Cadmium: Cadmium (Cd) emitted from industrial and domestic sources 
either will be inhaled by human or animals or will be deposited in soil, 
vegetation, or water. The normal concentration of cadmium in air is 
about 0.001% ng/m^ and will not contribute significantly to the daily 
uptake of Cd. 
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Radio active waste 
Infective agents pollen 
Algae fungi bacteria 
Excessive 
waste heat 
Gases 
SO2. NOx. NH4. Fl. CI. 
CO. CO2. O3, PAN. H2S 
AIR POLLUTION 
Chemicals 
Herbicides 
Pesticides 
Fungicides 
fertilizers 
Particulates 
Iodine"^ 
Lead^^ ^ 
Radium"® 
Mettalic ions 
Cadmium 
Lead 
Manganese 
Mercury 
Asbestos 
Arsenic 
Cyanide 
Various types of air pollutants 
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Table 1.1: Major pollutants of air and their impact on health and 
vegetation 
Pollutant 
Sulphur dioxide 
and smoke 
Nitrogen dioxide 
Ozone 
Carbon mono-
oxide 
Effects on health 
Potential health effects include 
temporary respiratory problems in 
sensitive groups exposed to high levels 
for short periods and an increased 
prevalence of respiratory problems for 
long term exposure smoke has similar 
effect but exposure to SO2 and smoke 
is synergistic. Ackl aerosols also 
implicated in health effects. ThreshoM 
level:25(M50 fig/m hazard level : 
>2700 ngm 
Acute exposure can cause, transient 
respiratory problems such as branch 
constriction and reduced lung function. 
Increases susceptibility to viral 
inflection, cause bronchitis, and 
pneumonia, chikJren and asthmatics at 
greatest risk to ambient exposure. 
ThreshoW level: 300 ppb (for 30 mins.) 
Hazard level = 2.5 ppb. 
High level increase susceptibility to 
inflections and respiratory disease level 
only slightly above summers time 
ambient levels can cause temporary 
effects: irritation of eyes, nose and 
throat, chest discomfort, coughs and 
headache. Threshold level : 10 ppb. 
Hazard level: =600 ppb. 
Directly interferes with transport of 
oxygen in blood stream by reacting 
preferentially with haemoglobin to form 
carboxyhaemoglobin (COHb). Reduces 
oxygen supply to body, impairing 
physical coordination, visions and 
judgment. Affects central nervous and 
cardiovascular systems. Those with 
heart disease are most at risk. 
Threshold Ivel = 20 ppm (8 hr. av.) or 
2.9-4.5 percent COHb levels in blood 
Hazard level: >35 ppm (Q-hr-av.) or 10-
15 percent COHb levels in blood. 
Effects on plants & materials 
Sensitive plant and tree species 
affected by low concentration (20-
40% ppb). Induces lesions and 
reduces growth. Sulphur 
compounds are major 
contributors to acid deposition, 
affecting ten^estrial ecosystems 
both above and below of round. 
Smoke causes soiling of building 
and reduces visibility SO2 casues 
deterioration of stone wori<ed and 
metal con^ osk>n. 
Reduces growth and induces 
lesions in sensitive plants (from 
lowest reported long level of 250 
ppb). Contributes approx. 30 
percent to acid deposition and 
has a major rote in the formation 
of troposphere ozone. 
Damage sensitive plants and 
trees at levels from 40 ppb. 
Reduces growth in certain crops 
from 60 ppb. Involved in 
processes leading to acid 
deposition. Damages materials 
during prolonged low level 
exposure. 
No significant environmental 
effects as CO is involved in 
normal plant metabolism. 
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Table 1.2: Air Pollutants, their threshold, effects on human health 
and their sources 
Pollutants 
Sulphur dioxide (A 
colourless gas with 
distinctive odour) 
Hydrocart)ons 
Nitrogen dioxide (a 
red brown gas) 
Carbonmonoxide (A 
colour less, 
odourless gas) 
Hydrogen sulphide 
(A colourless gas 
with offensive odour) 
Amonia (A colourless 
gas with pungent 
odour) 
Murcury (Heavy 
silvery liquid) 
Sodium hydroxide 
(colourless sticks) 
Hydrogen cyanida (A 
colourless gas with 
faint odour) 
Threshold limit 
values (TLV) 
(ACGIH)2 
2 pm 
100 to 1000 ppm 
3ppm 
50 ppm 
10 ppm 
25 ppm 
0.1 mgW 
2 mg/m^ 
10 ppm 
Effects on Human 
Irritates respiratory 
system. Causes 
bronchits. 
Affects control 
nervous system 
Severe irritation of 
respiratory system. 
Its danger lies in 
delay before its full 
effect upon lungs is 
felt 
Deprives body cells 
of oxygen causes, 
unconsciousness, 
carbon monoxide 
combines with 
haemoglobin. 
Respiratory 
paralysis, causes 
unmediated union 
seriousness. In low 
concentration causes 
initation of all parts of 
respiratory systems 
Imtates all posts of 
respiratory system. 
Irritates eyes severly. 
High poisonous, 
leaves, metallic taste 
causes nausea 
Causes severe 
burns. 
Prevents 
oxygenation of body 
cells shortness of 
breath paralysis 
Main sources 4 
Boiler flue gas 
sulphuric acid 
manu^cturing plants, 
fuel burning 
processes 
metallurgical industry 
Petrochemical 
industry 
Nitric acid 
manufacturing. 
Nitration processes 
combustion 
processes. 
Combustion 
processes, 
metallurgical 
industries. 
Petroleum refineries 
dyestaff industries 
viscos rayon plants 
Amonia 
manufacturing plants 
fertilizer plants 
Caustic foda 
manufacturing plant. 
Pesticide industry 
Caustic soda 
indristry, pulp paper, 
soap and textile 
Pesticide, insecticide 
industry 
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1.4 WATER POLLUTION 
Water is not only a resource of economic value but also a basic 
component of man's natural environment. Water is an essential 
resource for life on earth. Water is abundant, but usable water is very 
limited and creates a serious conservation problem in many places 
where it is needed. Apart from scarcity of water, we are also facing a 
problem of water pollution not only rivers and lakes but also of 
underground water. The intolerable burden of chemical and human 
waste products have become a threat to aquatic life as well as to 
human health. Therefore, much attention has been given to study the 
various facts of water pollution, not only to understand the nature and 
effects of water pollution but also for its control. At present, the water 
problem is becoming increasingly acute mostly due to the deterioration 
of the quality of surface water and their progressive pollution. A good 
deal of efforts is being made to prevent this evil but Its efficacy is so far 
inadequate. 
Water pollution simply means contamination of water due to any 
external material or in other words, introduction of something to natural 
water, which makes it unsuitable for human consumption. WHO has 
defined water pollution as "any foreign material either from natural or 
other sources that may contaminate the water supply and makes it 
harmful to life, cause of their toxicity, leads to reduction of normal 
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oxygen level of water, causes aesthetically unsuitable effects and 
spread of epidemic diseases" (WHO 1966). Owen has defined it as any 
unreasonable contamination of water which lessons its value to man. 
The national water commission stated (1973) that "water get 
polluted if it has been not of sufficiently high quality to be suitable for the 
highest uses people wish to make of it at present or in the future." 
The term water pollution refers to any type of aquatic 
contamination between two extremes: 
1. A highly enriched, over productive biotic community, such as river 
or lake with nutrients from sewage or fertilizer. 
2. A body of water poisoned by toxic chemicals which eliminate 
living organism or even exclude all forms of life. Water gets 
contaminated due to physical, chemical and biological pollutants. 
The physical pollution brings changes in the water in regard to its 
colour, odour, taste and thermal differences. Another form of 
pollution, which is becoming widespread especially in developed 
countries, is due micro contaminants of organic and radioactive 
nature water pollution is frequently undesirable: it causes disease 
transmission through infection, it may poison humans and 
animals, it may create objectionable odour and unsightliness; it 
may be the cause of the unsatisfactory quality even treated water, 
it may affect economic activities like shell fish culture. The causes 
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and forms of water pollution created by humans are many and 
can be classified into groups as follows: 
(i) Sewage and other oxygen demanding wastes; 
(ii) Infectious agents; 
(iii) Organic chemicals; 
(iv) Other chemical and mineral substances; 
(v) Sediments (turbidity) 
(vi) Radio-active substances and; 
(vii) Heat (thermal pollution) 
Water becomes polluted, unsuitable for reuse when overburden with 
any of the following things. 
1. Organic Waste: Which are contributed by domestic sewage and 
industrial waste of plant and animal origin. 
2. Disease causing agent: originating in domestic sewage and some 
kinds of industrial waste. 
3. Plant industries: Which promotes nuisance growth such as algae 
and water weeds. 
4. Synthetic organic chemicals: Such as detergents and pesticides. 
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5. Inorganic chemicals: from mining manufacturing and one plants 
operations. 
6. Sediments: Which damage hydroelectric operations chock 
streams, destroys fish and spawn. 
7. Radioactive: From mining of radio active ores and processing 
them, also from 'fallout' 
8. Temperature increase: From power plants and water impounding. 
Moreover, many human activities can contribution to changes in 
water quality, including agricultures fine urbanization, industrialization, 
mining, irrigation and many others: 
Sources of Water Pollution 
Water pollution is caused by several sources, which are not 
independent in nature but interact with one another. Generally, one or 
two factors become prominent and may be considered the primary 
source of water pollution. The various sources of water pollution can be 
classified as follows: 
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Sources of Water Pollution 
Natural sources 
Domestic 
effluents 
Sewage Industrial 
effluents 
Radiactive 
waste 
Human sources 
Thermal 
pollution 
Oil 
pollution 
Pollution due to Domestic and Municipal Wastes 
In India only the urban population, which constitutes 
approximately 20 percent of the over all population of 700 million, has 
facilities of domestic waste disposal and treatment to some of extent of 
these at present, only 15 class 1 cities (above 0.1 million) out of the 190 
class 2 cities (0.5 - 0.1 million). Moreover, 55 class 1 cities and 35 class 
2 towns have partial.^ 
Pollution due to Industrial Sources 
Industrial activities, generates a wide variety of waste products 
which are generally discharge into water courses. All the Indian rivers 
have been polluted by industrial effluents. There are about 2700 large 
and medium Industries, out of which about 1700 units contribution to 
pollution is significant. Already 353 large and medium industries are 
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operating industrial waste-water treatment plants. 174 industrial effluent 
treatment plants are under construction and 190 units are in the 
planning stage, thus covering 717 industrial units of 1,700 large and 
medium industries.^ On the other hand the large and medium industrial 
units contribute 70 per cent by volume of the total industrial wastes the 
remaining 30 percent are contributed by the small and cottage sector 
units. 
At present the total volume of industrial waste waters generated 
in the industrial cities of India as estimated as constituting 8-16 percent 
of the total city waste with the present rate of industrialization, it is 
expected that by 2025 AD this percentage would rise to well above 50. 
The problem of water pollution through industrial effluents has become 
a major environmental problem and sufflcient measures should be 
taken to control it. 
Pollution due to Agricultural Efficient 
Agricultural water pollution is caused by fertilizers, insecticides 
and pesticides, farm animal wastes and sediments. The green 
revolution of India is a reflection of the increased of fertilizers. The 
nitrates, when mixed with water may cause methemolobinemia in 
infants. The use of various types of pesticides and insecticides in 
agriculture is also one of the causes of water pollution. Several 
pesticides, v/hich have been banned in other countries due to 
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conclusive evidence of their high mammalian toxicity and low rate of 
biodegradation, are still use freely in India. Often rather indiscriminately 
by private farmers. The data presented by Edwards, which reveals that 
India has higher levels of DDT, Lindance and Aldrin in the tissues of its 
human population than mine other countries studied. This is alarming. 
Pollution due to Radioactive Wastes 
Radioactive elements such as uranium and radium posses highly 
unstable atomic nuclei. This disintegration results in radiation emission 
which may be highly injurious. During nuclear tests, radioactive dust 
may encircle the globe at attitude of 300 meters or more ,the save often 
comes down to the earth as rain. The construction of more nuclear 
reactors and the increasing use of radioactive materials in medical 
research represent other potential contamination sources. 
Thermal Pollution 
Most of the thermal and electric power plants also discharge 
considerable quantities (about 60%) of not effluent/water into nearly 
streams or rivers. This has resulted in thermal pollution of our water 
courses. Thermal pollution is undesirable for several reason. Warm 
water does not have the same oxygen holding capacity as coldwater. 
When the temperature of the receiving water is raised, the dissolved 
oxygen level decreases and the demand for oxygen increases hence 
anaerobic conditions will set in resulting In the release of foul gases. 
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Thermal pollution is considered hazardous for the whole aquatic 
ecosystem. 
Oil Pollution 
The spread of oil in the sea has become a common feature now a 
days. Oil is transported across oceans through tankers and either due 
to some accident or leakage oil spills on to the water and causes the 
degradation of aquatic and marine environment. The total quantity of oil 
that finds its way into sea each year is every large. It has been 
estimated that about one million tones of oil spills into the ocean each 
year from tankers and oil drilling operation. 
Social and Other Problems' Caused by Water Pollution 
The inadequate sewage treatment combined with inadequate 
treatment of raw water cause a perpetual recycling of pathogenic 
organisms into user population. A part from causing epidemic and acute 
health problems, this situation also reads to a chromic gastroenteritis 
illness symptom in very large number of individuals. Millions of man-
hours estimated to be lost due to those debilitating diseases. With the 
increasing public consciousness towards hazards of pollution there 
have been several concerted and successful public protests in recent 
years, especially against industrial waste discharge. 
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Harmful Effects of Water Pollution 
Since use of water is universal to all living organisms, the impact 
of its pollution is also widespread. The effects of water pollution become 
severe because water is the controlling factor in the "food chain", 
therefore, its Impact is not only widespread but intensive also. Human 
and animal health several water bome infectious disease are directly 
related to polluted water. In addition, the aquatic food chain acts to 
concentrate several toxic substances as it ascends from micro-
organisms through various predators and prey to fish eaten by seals, by 
certain birds, or by people. Organochlorine and organ mercury 
pesticides, PBCs and some radioactive pollutants are concentrated this 
way. Well water contaminated by nitrates from fertilizer runoff poses a 
hazard to health, particularly for Infants. 
The toxic and pathological effects of some heavy metal water 
pollutants have been tabulated in table. 
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Table 1.3: Pathological effects of heavy metal water pollutants on 
man 
Metal 
Mercury 
Lead 
Arsenic 
Cadmium 
Copper 
Barium 
Zinc 
Selenium 
Cobalt 
Pathological effects on man 
Abdominal pain, headache, diarrhoea, hemolysis, chest 
pain. 
Anaemia, vomiting, loss of appetite, convulsions, 
damage of brain, liver and kidney 
Disturbed peripheral circulation, mental disturbance 
liver cirrhosis, hyperkeratosis, lung cancer, ulcersin 
gastrointestinal tract, kidney damage. 
Diarrhoea, growth retradition, bone deformation, kidney 
damage, testicular astrophy, anaemia, injury of central 
nervous system and liver, hypertensio. 
Hypertension, ureraia, coma, sporadic fever. 
Excessive salivation, vomiting, diarrhoea, paralysis, 
colic pain. 
Vomiting, renal damage, cramps. 
Damage of liver, kidney and spleen, fever, 
nervousness, vomiting, low blood pressure, blindness 
and even death 
Diarrhoea, low blood pressure, lung irritation bone 
deformities, paralysis. 
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1.5 NOISE POLLUTION 
The 20*^  century has been described as the 'century of Noise'. 
Noise has become a very important stress factor in the environment of 
man. The term noise pollution has been recently coined to signify the 
vast cacophony of sounds that are being produced in the modem life, 
leading to health hazards.^  
After the air and water pollution noise problem is the greatest 
problem of urban life. "Noise is any sound that is not wanted. It Is one of 
the more common forms of atmospheric polluton."^ 
More and more noise is the creation of modern civilization and 
has now become a major environmental pollutant specially in urban 
areas. In 1972, the UN environment Conference at Stock holm, noise 
pollution has been accepted as pollution, which need proper control. 
Noise may be defined as 'sound without value' or any noise that is 
underslred by the recipient'. Perhaps a better definition of noise is 
'wrong sound' In the wrong place, at the wrong time. The word noise is 
derived from the latin word, nausea. The noise pollution maybe defined 
as unwanted sound which gets dumped into the atmosphere without 
regarding to the adverse effect it may be having. The pollution by noise 
which is the product of modern age has increased in multifarious 
directions with the development of science, technology and high speed 
means of transport. 
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Sound is measured by several complex systems, but the best 
known unit of measurement is the decibel. The decibel measures a 
sounds intensity or to the ear, its loudness. The decibel is a tenth of the 
largest nit, the bel. Our decibel is equivalent to the fainest sound that 
can be heard by human ear. Human ear is known to be sensitive to an 
extremely wide, range intensity from 0-180 dB. Here 0 dB is the 
threshold of hearing while 140 dB is the threshold path. By threshold. It 
implies the lowest intensity at which stimulus gets perceptible. 
The generation of unreasonable noise with in the environment 
regarding as a form of pollution because it lowers the quantity of life. 
There have been several specific ways in which excessive noise an 
affect people adversely. 
1. Physiological effects: the adverse affects of noise pollution on the 
human beings are manifested through physiological indications 
such as loss of hearing, occupational deafness and noise induced 
diseases. If the findings hold generalizability high noise is capable 
to create these disturbances in human beings also. 
2. Behavioural effect: By lowering down the auditory sensitivity of 
person, noise results in poor attention and concentration. It has 
been observed that performance of school children is poor in 
comprehensive task whose schools are situated in busy areas of 
a city and suffer from noise pollution, noise causes irritation which 
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results in learning disabilities. Sudden noise distracts a person 
and can create nervousness in him. 
3. Personological effects: If the injurious effects of noise tend to 
persist for long, they cause stable maladaptive reactions in the 
individual disturbing his total personality makeup. The lowered 
performance level among children may develop a feeling of 
inadequacy, lack of confidence, poor perception of one's own-self 
which may geopardize their optimal personological development 
as a growing child. Once the feeling of ineptness, worthlessness 
and inadequacy are developed by a child in the growing age, its 
disastrous effects are not going to be removed easily without 
leaving their marks behind. 
4. Other effects: Other effects of noise pollution may be summarized 
as under: 
(i) There is a close relation between high noise level and 
cardio-vascular diseases. 
(ii) Noise is regarded as the genesia of stress diseases like 
ulsers. 
(iii) Sleep disruption due to noise can a wide range 
problems like low quality work, irritability, aggressive 
social behaviour etc. 
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(iv) Noise is one of the important factors responsible for 
hypertension. 
(v) It also has connection with accidents/ 
Sources of Noise Pollution 
The sources noise pollution can be divided into two categories: 
Natural sources: are associated with natural phenomena like lightning, 
thunder, volcanic eruption, earthquakes, sound of the ocean works etc. 
These reasons are local regional and generally their impact is very 
limited and not very harmful. On the contrary noise produced by man is 
much greater and hamiful. 
Artificial sources: are responsible form noise pollution the sources of 
noise pollution in an industrial society are manifold. The main sources In 
cities and other highly developed countries are noise associated with 
transportation, automobiles, motorcycles, rail engines, alrcrafts, buses, 
fir bridge, police cars, ambulances, industries, construction work, 
projection of satellites in space, radio microphones, high pitches 
musical instruments etc. During religious or domestic functions and In 
polifical meetings and elections noise pollution often increase due to 
use of electronic medium of sound. 
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1.6 LAND POLLUTION (SOLID OR LIQUID WASTE) 
Land pollution is the result not only of man's misuse of land but 
more due to solid waste and chemicals disposal. Land pollution can be 
defined as the "changes in physical, chemical and biological condition of 
the soil through man's intervention or misuse of land and resulted into 
degradation in quality and productivity of the soil". 
The problem of land pollution differs from water and air pollutions 
in the respect that the pollutants remain in place for relatively longer 
periods. Thus, land and soil pollution increasing day by day by 
hazardous materials and micro-organisms enter the food chain or water 
and are consequently ingested by man. Dumping of industrial and 
municipal wastes causes leaching by toxic materials which seep into the 
soil and affect the groundwater course. Huge quantities of unwanted 
material bring about serious disposal problems. 
Sources of Land Pollution 
The soil and land pollution is the result of several sources, which 
can be categories bender following heads: 
(i) Domestic and municipal wastes 
(ii) Industrial and mining wastes 
(iii) Agricultural wastes 
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(jv) Radioactive materials and 
(v) Biological agents 
1.7 RADIOACTIVE POLLUTION 
Radioactive substances are among the most toxic materials 
known. "Radioactive pollution of the environment or the increase in 
natural background radiation, emerging from the activities of man 
involving the use of naturally occumng or artificially produced 
radioactive materials. The atmosphere screens out much of the sun's 
radiation, including most of that which would be lethal to life." 
Radioactive pollution is caused due to the addition, thorough 
activities of man of ionizing radiations to the environment giving people 
an exposure to more of such radiations than they normally would 
experience. 
Environmental radiation mainly divided into two types: 
1. Non-ionising radiation: Radiations of shorter wave length but 
having greater energy way be able to harm the microorganisms 
but are able to injure only the surface tissues of higher plants and 
animals. 
2. Ionising radiation: The radiation concerning pollution is ionizing 
radiation, which is the radiation of sufficiently great energy to 
ionize atoms and molecules. 
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The most important types of ionizing radiation from the standpoint 
of pollution have been alpha, beta and gamma radiation. Also, many 
other types of ionizing radiation are encountered less frequently but 
they can also be dangerous living system protons, neutrons, deutrons 
and other nuclei of sufficiently great energy. 
Sources of Radiation in tlie Environment 
Radiation sources in the environment are partly natural and party 
man made. 
1. Naturally occurring radioactive elements: Radiation sources in the 
environment has been party natural and partly man made. Some 
natural radiation is produced by naturally occurring radioactive 
elements, such as the listed in table. 
Some naturally accruing radioactive isotopes their abundance in 
the lithosphere their half lives, and the nature of their radiation Ra^^ ,^ 
U^ ^^  and Th^^^ are all number of natural radioactive series that produce 
all three types of radiation alpha, beta and gamma. 
40 
Table 1.4: Radioactive elements 
Isotope 
Ra^ ^^  
U238 
Th^^^ 
K °^ 
ySO 
Rb«^ 
In^^^ 
La^^ 
Sm^^^ 
LU176 
Abundance 
2x10"^^ (in soil) 
4x10"^ (in soil) 
12x10"^ (In soil) 
3ppm 
0.2 ppm 
75ppm 
0.1 ppm 
0.01 ppm 
1 ppm 
0.01 ppm 
Half-life (years) 
1622 
4.2x10^ 
1.4x10^° 
1.3x10^ 
5x10^^ 
4.7x10^° 
6x1 O^"* 
1.1x10^^ 
1.2x10^^ 
2.1x10^° 
Radiation 
Alpha, gamma 
Alpha 
Alpha, gamma 
Beta, gamma 
Gamma 
Beta 
Beta 
Beta, gamma 
Alpha 
Beta, gamma 
2. Cosmic Radiation: Another important source of natural radiation 
has been cosmic radiation. Cosmic ray have been high-energy 
charged particles of extraterrestrial origin. They have been 
capable of producing other energetic radiation by collisions with 
oxygen and nitrogen nuclei in the atmosphere. 
Products of cosmic radiation their half lives, and their 
concentration in disintegrations per minute per cubic meter of air in the 
lower troposphere. 
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Table 1.5: Cosmic Radiation 
Isotope 
H^  
C^ ^ 
Be' 
S*^ 
p33 
p32 
Half life 
12.3 years 
5760 years 
53 days 
87 days 
25 days 
14.3 days 
Concentration 
10 
4 
1 
0.015 
0.015 
0.02 
3. Radiation from medical and dental exposure: The public are 
getting a slowly increasing dose of ionizing radiations from 
medical and dental X-rays. Table indicates that these man-made 
exposures are considered the largest source above the 
background of ionizing radiation to man. 
Table 1.6: Radiation from medical and dental exposure 
Source environmental 
Natural 
Global fallout 
Nuclear power 
Subtotal 
Medical 
Diagnostic 
Radiopharmaceuticals 
Subtotal 
Occupational 
Miscellaneous 
Subtotal 
Total 
Average dose rait 
102 
5 
0.005 
75 
1 
1.0 
2.5 
Milirems/year) 
107 
76 
3.5 
182 
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4. Radiation from nuclear power plants 
The contribution of nuclear power plant to man made radiation is 
appreciably small. Radiation standard by set by the U.S. Atomic Energy 
commission (AEC) formerly allowed a maximum dose of 500 m 
rem/year at any point on or beyond boundary of a nuclear power, which 
would be several times the usual natural background in 1971 this limit 
go reduce to 5 m rem/year for light water called nuclear power reactors. 
1.8 NON-POINT POLLUTION 
The term non-point sources defines these sources of pollution. 
Pollution from non-point source can be related to weathering of 
materials, erosion of parlilands and forest including residues of natural 
vegetation or artificial or semi-artificial sources, such as use of 
agriculture chemicals, transportation construction sites accumulation of 
dusts and litter on urban surfaces, strip mining and other. 
Characteristics 
Adamkus (1976) has described several general characteristics of 
non-point sources of pollution. Non-point sources discharges cuter 
surface waters is a diffuse manner and at intermittent intereals that are 
related mostly to the occurrence of meteorological events. 
Pollution arise over an extensive area of land is in transit over 
land before It reaches surface water. These sources generally can not 
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be monitored at their point or origin and tiieir exact source is difficult or 
impossible to trace.® 
1.9 ACID RAIN 
Acid rain is a matter of great global concern and has become one 
of the major environmental problems. Acid rain in commonly defined as 
"a condition in which natural precipitation becomes acidic after reacting 
chemically woth pollutants In the air." Among air pollutants sulphur and 
nitrogen are significant compounds, hi particular, sulphur dioxide (SO2) 
and oxides of nitrogen (NO and NO2) are released from variety of 
sources. Sulphur dioxide reacts in air to form sulphur trioxide. In turn, 
sulphur trioxide reacts rapidly with atmospheric moisture to produce 
sulphuric acid. 
Sulphur trioxide + water -> sulphuric acid 
Similarly the oxides of nitrogen react in air to produce nitric acid. 
Both these acids are very strong acids. There materials, when prevent 
in the atmosphere, dissolve in water droplets, and fall to earth as acid 
rain, i-leavy industries especially coal based ones appear to be main 
contributors, electric generating plants, industrial boilers, large smelters 
and molar vehicles release oxides of sulphur and nitrogen Into the 
atmosphere. The pollutants which cause acid rains are not only harmful 
to aquatic species and forests but they may adversely affected human 
health along with soil inhibiting beneficial species and resulting in loss of 
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millions of dollars every year in the form of loss in timber trade and soil 
productivity. Non point pollution such as run off from construction sites 
are becoming major water quality problems. In India, non-point pollution 
has not been given proper attention but, the time has cone that this 
problem should be studied carefully and remedial steps must be taken 
to meet the challenge this looming danger.^  
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Chapter II 
IDiieraiure iReoiea) 
CHAPTER II 
LITERTURE REVIEW 
2.1 WORK REWIEW 
A review of literature involves only those studies, which are 
concern with the variables of the present study. In this chapter the total 
volume of literature collected has been divide into subgroups dealing 
with different aspects of pollution viz., air, water, solid waste and noise 
etc. 
Bhinde et al 1972 rightly pointed out that refuse disposal is a 
persistant problem in Calcutta city .The author have identify that due to 
of refuse is increase further beyond capacity of the disposal sltes.^  
Agarwal & Ghosh 1974 monitored levels of air pollution in various 
parts of Kanpur city and correlated level of air pollutants with incidence 
of respiratory diseases. This study opened a new direction to scientist 
including geographers for further research.^ 
Rao and Datta 1977 has studied that the industrial effluent, unlike 
municipal domestic sewage are highly variable in composition and 
nature. The characteristics of the industrial waste depend upon the type 
of industries and vary from plant to plant even of the same industry. The 
technology involved, the raw material used, chemicals consumed 
quantity of the main and bye-products produced etc. are by and large 
responsible for determining the volumes and the pollution strength of 
the wastes produced.^ 
Bhattacharya, et al 1978 studies conducted that environmental 
hazards are caused by man himself. These may either be health 
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hazards caused by man's inability or insufficiency of space for iiuman 
living and movement resulting in congestion due to imbalance betv^een 
increase volume of traffic and space for its flow.'* 
Nag 1983 has discussed the perfection of the environment: Issue 
and challenges. The study into man can be put into two contemporary 
phases of the environmental coin. One is the influence of the 
environment upon man; the other is man's influence on the 
environment. The study of environment Indicates the multifarious nature 
of his science® 
The National Environment Engineering Research Institute 
(NEERI, India) conducted a study in 1983 and published a report on the 
air quality of the different selected cities in India. The city of Calcutta 
(Kolkata) has been divided into different functional zones and air quality 
of those has been studied in different seasons viz winter, summer and 
monsoon. The main pollutants are SPM, So2, Co2, NOx and 
hydrocarbons. The concentration of pollution is found to be less in the 
residential zones than the commercial zones, and it is found to increase 
in winter. The report gives a good idea about the spatial a well as 
temporal variation of pollutants in the city^ 
Yadav 1984 has dealt with environmental problems and eco-
development: sub region in south ecological problems associate with 
development activities and tendency of maximum exploitation of 
research at minimum cost caused ecological imbalances/ 
Kannan and Mathew 1984 have analyzed and correlated the 
environmental pollution and its impact on the quality of life and made an 
attempt to focus the problem of marine pollution caused by a Titanium 
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factory. Travan core and its impact on the livelihood of fishing 
community® 
Amani 1988 in his paper ecology and development has focused 
the role of technology in the transformation of the natural environment. 
The main areas where the III effects of environmental degradation are 
being felt in water, air pollution, desertification and soil erosions as a 
result® 
Singh 1988 in his paper environment and development, A search 
for an integrated strategy has outlined the changes in the paradigms of 
development during the last three decades, laid out the concept of 
sustainable development, identifies the essential element of available, 
model of sustainable development strategy that may ensure growth with 
equity and environmental sustenance.^ ° 
Kenneth 1988 review some environmental value, development 
and nature's landscape. The paper examines the transition to the 
modern conception of nature, using insights gained through the study of 
literature. ^ ^ 
Singh 1989 goes on to discuss the ecological implication of 
landscape and human welfare. The most critical problem discuss very 
widely at global scale is concerned with the environmental and 
ecological balance with a view to promoting harmonious, peaceful and 
quality of life for the human being.""^  
Bhandari and Palria 1989 made a detail study of problem of 
industrial pollution in Jodhpur city. The industries are the principal 
source of waste both in terms of quantity and toxicity. Most of the 
industries of the city produce substances and chemical which are not 
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only potentially toxic. The authors have also suggested some remedial 
measures to control the pollution of the city.^ ^ 
Hamza 1989 stated that the government of Alexandria lacks the 
personal and equipment needed to remove waste from the streets and 
piles of solid waste in the streets, at sorting sites and open dumps are 
breeding areas for flies, which creates an unhealthy and unpleasant 
environment.^ " 
Salita and Lasaca 1989 made a detail study of environmental 
pollution of Melo Manila: Air, water and land pollution: that rapid 
industrialization and urbanization in the Metro Manila, the Philippines 
primate urban area has resulted increasing environmental problems 
which pose a threat to the health and comfort of residents and 
commuters. The deteriorating ecological condition in the metropolis can 
be stemmed by adopting resolution involving population, relocation, 
industrial disposal, resources reuse recycling and reclamation; 
generation of land use decision maps, and integrative planning and 
implementation, among others.^ ^ 
Ghose and Sharma 1989 studied that the greatest danger is the 
penetration of the ozone layer, which prevents ultraviolet radiation from 
coming to the earth surface If the chemicals from rockets continue to be 
added to the upper layer of the atmosphere. Once the ozone layer is 
penetrated, life on earth will be endangered due to ultraviolet radiation 
hazard. Thus we are plying with fire at the cost of material benefit. The 
human race it self will be in peril.^ ® 
Shafi1991has correlated environmental pollution and global 
environmental change. It will be seen that development is related to 
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environment. Environment today is under great stress and it is largely 
because of man's own making.^ ^ 
Sinha1991 has classified various human activities that cause 
water pollution. Human activities relate with water pollution comprise 
various industries such as mining and agriculture. Unsanitary water and 
malnutrition account for most of the illness and health. The increasing 
concentration of population has Invited the concentration of pollution 
sources.^ ® 
Chandrasekharan& Ramkumar 1991 .describes the hazards and 
degradation of air, water and soil properties and quality that have been 
affected by limestone mining in and around Ariyalur.the ecological 
imbalance are also threatening the inhabitants^^ 
Dhar. 1993 conducted a detail study his paper entitled "Noise 
Pollution: Impact and Analysis.Nosie by Itself is a by-product of human 
activity. The area of exposure increases directly proportional to the 
population growth. The need for higher power generation, increased 
transport and such other activities disturb the natural ecosystem. Noise 
pollution, which is hazardous to hearing, can be produced by a variety 
of sources, depending on the intensity and duration exposure.^ ° 
Singh (1993) conducted a detail study on Air Pollution analysis of 
Varanasi city. Automobile exhaust is the main cause of air pollution in 
city as it causes toxic gases in the atmosphere. Further author has 
concluded that as the number of motor vehicles will increases in the city 
the amount of gases emitted from them will also increase owing to 
increase in traffic density per hour at congested crossing of Varanasi 
city.^ ^ 
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Bhargava 1994 in his study of air pollution In Kota, Rajastlian has 
made to deal with industrial, domestic, vehicular and some extent 
garbage disposal and incinerations the source of air pollution.^ ^ 
Barrow 1995 has presented an overview of global environmental 
problems. Past, present and future and examine their roots and 
Implications and suggesting ways In which they might be mitigated or 
avoided by careful management and a reconsideration of unsound 
ethics or concepts of development.^ ^ 
Bhargava 1995 studied that noise pollution is a major 
environmental hazard, it can cause occupational nuisance and work 
zone problems and can lead to severe health hazards.Mini steel plants 
and large scale plants In India have began to give serious consideration 
to the problem of noise pollution by adhering to the guidelines for 
pollution control as envisaged by the environmental protection act 1986 
and other environmental regulatory standards for noise.^ "* 
Verzinin et al 1995 has made an attempt to study about an 
interdisciplinary urban noise pollution. Interdisciplinary research in two 
stages was carried out in Coroloba, Argentina, in four zones with 
different urban noise characteristics.^ ^ 
Prabati 1996 has explained the environmental laws of the 
environment. Environment is a system interaction between the natural 
system and the social system and as such is subject to the dialectic of 
environmental laws and human laws.^ ^ 
Ramani and Madhuri et al 1996 have analyzed that environmental 
noise control can be achieved by stipulating and proper Implementation 
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of environmental standards. They observed that noise levels at 
important traffic junction of the city.^ ^ 
Joumard 1996 studied paper in the scientific content of the 3"^  
symposium: Transport and Air Pollution, held In Auignon in June 1994 
has been observed between the issues dealt with namely the impact of 
air pollution, pollutant emissions and potential solutions as well as 
balance between the various modes of transport.^ ^ 
Pfeffer, 1996 et al concluded his paper entitled air pollution 
monitoring in street canyons in North Rhine Westphalia-Germany that 
road traffic is one of the most important sources of air pollution in cities. 
According to a new section in the German Federal clean air Act 
authorities may restrict or even ban motor vehicle traffic under certain 
conditions .An ordinance proposed by the federal government will 
define the details .To prepare the implementation of the ordinance, The 
North Rhine. Westphalia state environment agency started a pilot 
programme to measure nitrogen dioxide benzene, root and other air 
pollutants at two sites with heavy traffic in Dussel dorf and Essen.The 
essential of the proposed ordinance, the monitoring programme and 
results of the measurements are presented.^ ^ 
Ghose and Banerjee 1996 has study In his paper the importance 
of coal washeries in India is growing as local coals have a high ash 
content .At present, there are coal washeries with an annuals rated 
input of 45 million tones. During the various operations in washeries, 
large amount of dusts and gaseous pollutants are generated .Air 
monitoring stations were set up in local Industrial, residential and 
sensitive area an air pollution samples were collected along with micro-
meteorogical data. Diurnal variations of SPM, S02, NOx and CO are 
53 
discussed .It was observed that about, 50%of the dust particles were 
less than 10u in diameter.^ ° 
Sharma 1996, the author and others have carried out work in the 
area of photochemical, Chemical and biochemical treatment of 
hazardous industrial waste. Hazardous wastes inducing non-
biodegradable plastics m may be co -incinerated with low-grade coal in 
rotary cement Kilns. Refining coal can control pollution form the 
combustion of coal. Hazardous and other wastes including hospital 
wastes may be incinerated in specially designed incinerators.^ ^ 
Edwin et al 1996 study on the intensity of ground water pollution 
in Ariyalur Udayarpalayam regions of south India. The study reveals 
that ground water pollution occurs due to many sources, which include 
chemicals and other toxic wastes of agricultural and industrial 
activities.^ ^ 
Morecroft 1996 has studied that the damaging effects of nitrogen 
dioxide and nitrogen containing gases on the natural environments, 
were initially thought of as a secondary problem. This paper discusses 
the dramatic rise in the last 100 yrs. in the deposition of air borne 
pollutants of which nitrogen dioxide and ammonia are the most 
important and outlines the effect of this rise on natural and semi -
natural ecosystems .It concludes that the most effective way to mitigate 
Its negative effects is to reduce the level of nitrogen emissions from 
vehicles and power stations.^ ^ 
Ranjan et al 1997 have studied that mining activities adversely 
affect the surrounding environment. It has posed serious problems for 
human health and causes various diseases among mine professionals 
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and local inhabitants. The discharged water as effluent containing 
soluble and insoluble particles causes serious water pollution.^ 
Anjum 1997 has made an attempt to point out the over all habitat, 
environmental degradation and quality of life of Abdullahpur District 
Meerut .As a result of water and air pollution several diseases are 
prevalent in the area. The study area requires serious attention to 
maintain and protect environmental quality.^ ^ 
Anjum 1997 studied that the industrial pollution is spoiling water, 
air and soli of the surrounding region of Modinagar. The present study 
has been made to assess the environmental quality of Modinagar, an 
important industrial center not only of district of Ghaziabad but also of 
the whole western Uttar Pradesh. An attempt has been made to find out 
the over all habitat condition, environmental degradation of life in 
Modinagar.^ ® 
Singh et al 1997 in their research paper entitled impact of mining 
activities on surface water quality: A case study. The paper aims at 
focusing upon the deterioration in surface water quality of rivers, 
reservoirs and nalas due to mining activities in the region. For this, an 
extensive field survey was made and samples of water from Rihand 
reservoir and Balia Nala, and affluent discharged from Jayant and 
Khadia Coal mines were collected and analyzed for physico-chemical 
characteristics to know the suitability of water for human and aquatic 
iife.^ ^ 
Biswas 1997 conducted a detail study in his paper entitled. 
Enigma of urban environment, studied about the pollution of air, water, 
solid and liquid waste noise and sogat-aspects. The study concludes 
^( Ace. No . 
that degradation of environment causes so mach of concern these days 
due to its impact on human health.^ ® 
IVIannion 1998 has dealt with the global environmental change. 
The causes and consequences of disruption to biogeochemical cycles. 
Such cycles link the lithosphere, biosphere and atmosphere with in 
reciprocal relationships. These relationships have been profoundly 
altered by human activity but remain reciprocal.^ ^ 
Ramachandariah 1998 has analyzed the rising air pollution levels 
as a consequence of growing number of vehicles in the twin cities of 
Hyderabad - Secunderabad. Since most of the vehicles are petrol 
driven, they account for about 90% of the total pollution load. Some of 
the industries in the city are emitting huge quantities of SO2 and NOx 
.The mean values are also high for many localities. High SPM levels 
Hyderabad falls in the category of critical as per the CPCB norms.'*^  
Kayastha 1998 has dealt with the environmental problems of 
Varanasi City, Environmental problems in Varanasi city relate to 
pollution of water, air noise and societal aspects. Associated major 
problems are those of sewage and solid waste disposal changes in 
problem are great relevance.'*^  
Singh and Rahman 1998 worked on the housing and health in low 
income household of Aligarh City .The study provides a coherent 
assessment of the housing conditions and the health effects on the life 
of the poor household .The condition Is that there is acute shortage of 
housing in the city both quantitatively for the poor households.'*^  
Basu 1998 studied that haphazard and unscientific mining 
operation destabilize slopes, lead to excessive soil erosion and land 
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slides formation of bad lands, generates dust and noise thereby 
polluting the environment. Materials from stumps landslide, coal and 
dolomite wastes choke up the streams leading to floods .All these spell 
disaster for the region.^ ^ 
Kara et al 1999 in his paper entitled, Role of environmental 
degradation in changing the urban Morphology: A case study of 
Raurkela in Orissa. Studied that steel plant has brought a series of 
imbalances, disasters in eco-system and degradation of the 
environment that result in series of changes in the morphology of the 
region."*^  
Pathak and Sinha 1999 in their paper entitled Environmental 
Planning In the Coal Miming Areas - A Case study of Jharia coalfield 
studied that miming an important activity is responsible for 
environmental degradation. In this paper authors have tried to analyze 
the environmental planning problems in the coal miming areas .The 
faulty miming exploitation land to rapid environmental degradation.^ ^ 
Ananad 1999 has made on attempt to study the waste 
Management in Madras. In this paper examines how households in 
Madras view garbage problems, what their preferences are for 
improved service and extent to which they would pay for them. The 
findings highlight how people are willing to cooperate and pay 
substantial sums for waste collecfion, but for other waste management 
costs."*® 
Singh and Srivatava 1999, has conducted a detail study on 
problems and management of solid wastes of Lucknow city. Out of 1608 
tones of garbage generated per day only 1074 tones are disposed of 
due to in sufficient number of vehicles. The garbage accumulated on 
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streets market contras in residential colonies on roods and other places 
.On the bases of study It may be noticed that Lucknow city is facing 
severe health problem due to Improper disposal of solid waste and its 
faulty management system.^ ^ 
Saxena 1999 has contributed on the study of air pollution and its 
hazardous effects. In the present study it has been also discussed that 
the worldwide efforts are going on the control of air pollution.'*® 
Saxena again 1999 studied that the rapid growth of population 
urbanization, industrialization and increasing use of chemicals have 
resulted in water pollution. Sewage and polluted water are responsible 
for several water-bome diseases. Author has also suggested some 
remedial measures to control water pollutlon.^ ^ 
Basu 2000 studied that the management and disposal of solid 
waste posing a severe problem for this rapidly developing industrial city 
Durgapur of West Bengal. The researcher has taken an attempt to bring 
forward the direness of the situation and also seeks to find out possible 
remedial measures.^ ° 
Ghosh 2000 studied that air pollution load as suspended 
particulate matter (SPM) is found to be high in Calcutta. In this paper an 
attempt has been made to expose the association between levels of air 
pollution and health condition of the people of Calcutta.^ ^ 
Dhar 2000 highlighted the nature and acuteness of air pollution in 
the Jharia coalfield .To locates the vulnerable zones requiring 
necessary control measure.^ ^ 
Katiyar 2000 examines that the major pollutants of water are 
organic pollutants, sediments, radioactive materials and thermal 
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pollutants. Pollutants can be treated through scientific advancement. 
The stage involved in the treatment of polluted water has also been 
discussed.^ ^ 
Goswami 2000 aims to throw light on the effect of population 
growth on environment in the urban areas of northeastern region with 
special reference to water, air and noise pollution. Author has also 
suggested improving the deteriorating environment.^ 
Day 2000 observed that air pollution from industries and 
automobiles are causing a number of diseases like lung cancer, asthma 
and bronchitis. Automobiles and diesel engine exhaust contain lead, 
which is a carcinogenic causes severe problem. Finally author has 
suggested some remedial measures to overcome the problem of air 
pollution.*^ 
Barman 2000 studied in urban areas urban support system have 
come under great stress and problems as lack of cleanliness, pollution, 
loss of vegetation and over crowding have spoiled the beauty of towns 
/cities and converted them into dirty polluted urban dwellings. NGO's 
have been set up to over come the cities problem of pollution.^ 
Rahman 2001coducted a detailed study of assessing ground 
water quality in the shallow aquifers of Aligarh city. The study reveals 
that the concentration of heavy toxic metals especially Cd and Pb are 
above the permissible limit. This poses danger to a large section of 
people living in the city.^ ^ 
Somasheker et al 2001 has taken an attempt to study the 
environmental scenario of municipal waste management of Tukmur city 
Karnataka. The study reveals the open dumping and incineration of 
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solid waste Is responsible for environmental degradation. From the 
present study it Is concluded that Tukmur city has an improper waste 
management system.^ ® 
Mahendra and 2001 has discussed the regional planning for air 
and noise monitoring network The state has high population, high 
growth rate, heavy and small scale industries many of which are 
polluting type. There has been a change in the quality of air and noise. 
A GIS based analysis has been done to arrive at the locations to be 
monitored, with scaling and weighting technique adopted for, 
identification of locations with maximum vulnerability.^^ 
Kapadnis 2002 conducted a detail study on the Air pollution in 
Naslk: An Industrial City of Maharashtra .The paper reviews the recent 
development of industries in Nasik city. Attention is drawn to the impact 
of industrial development on air pollution in Nasik city has been studied 
.The industrial development of city affects the level of pollution.®^ 
Kapadnis, N. 2002 has conducted a detail study in his paper 
entitled Use of GIS and cartographic techniques for mapping air 
pollution in Nasik city Maharashtra, The air pollution study in Nasik city 
indicates that the average concentration values of air pollution such as 
SO2, NOx are with permissible limits. However such studies will have to 
be carried out at different seasons to assess the pattern .In this paper 
on attempt is being made to use of GIS and cartographic techniques for 
mapping spatial variation in the intensities of air pollution levels in Nasik 
city and also comparison with other physical and cultural attributes, 
such as roads vegetation urban functions etc.®^ 
Day 2002 in his paper studied about the environmental hazards 
around Kolaghat thermal power. West Bengal. The fly ash causes many 
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environmental hazards like loss of fertility and increase of disease etc. 
Hence proper planning for the sustainable development of this area is 
very necessary as early as possible.^ ^ 
Chattopadhyay 2003 studied about basinal characteristics and 
environmental degradation case studies from selected rivers of 
Kerala.Higher levels of TSS and TDS due to land degradation has also 
been discussed .^ ^ 
Devi 2003 has pointed out a highly Industriaiized region in Orissa 
and one of the twenty two hot spots of India which is reeling under 
massive industrial pollution and environmental degradation .Air pollution 
has been the most alarming phenomenon censed by a variety of 
manufacturing activities, large scale coal mining, combustion of fossil 
fuel and vehicular movement on roads and has brought about 
undesirable incidence of cardio-vascular and respiratory diseases 
among the people in Talcher- Angui industrial region. This region is 
suffers much from air pollution that affects human health very 
adversely.^ 
Singh and Asghar 2003 studied that the process of brick 
manufacturing is a source of environmental degradation. The brick kiln 
remains in controversy and possess a big question mark on the 
sustainability of the surrounding physical and cultural environment. In 
this paper an attempt has been made to locate the brick kilns lying in 
and around Aligarh city and to examine the environmental degradation 
caused by them.®^ 
According to a report parivesh 2003 Air quality is affected not only 
due to conventional air pollutants but also due to odour. The present 
issue of Parivesh newsletter is on attempt to throw some light on the 
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causes and processes of odour formation and also sampling 
measurement and control technologies.®® 
The present issue of parivesh 2003 is on attempt to have a 
comprehensive scenario about ground water to promote better 
appreciation of the concept of sustainability and poor our efforts in 
conserving groundwater resources of our country. Depletion and 
deterioration of ground water quality have become a major issue of 
national concern.®^ 
Mariappam and Rajan 2004 keeping in view the present study 
was canied out assess environmental impact of Tannery Hazards in 
Dindigui city of Tamil Nadu. The disposal of industrial waste and 
industrial effluent is becoming a major problem .the leather industry 
consisting of around 2500 tannery units. Around 7 lakh tones hides and 
skins are proceed in India releasing 75000 m^ /day of liquid effluents. 
Tannery which discharge in process of the tanning hides and skins, 
large quantities of toxic effluent polluting the air, water and land.®® 
Ansari 2004 in his article Health Care Waste-A Public Health 
problem studied that for effective management of health care waste, a 
nation wide concerted effort is needed to tackle the problem. Periodical 
monitoring should be done to assess the efficacy of various disposal 
methods. There should be an adequate programme for proper 
collection, transportation and disposal of waste.®^ 
Das 2004 studied that the physical, social and ecological aspects 
of environment are all related to human health and well being. 
Residents of east Kolkata are facing a lot of respiratory disorder due to 
several thousand of household products, which pose a serious threat to 
indoor air quality.^ ° 
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3.1 PHYSICAL ENVIRONMENT OF THE ALIGARH CITY 
3.1.1 Location 
Aligarh city is a medium sized city is spreading over an area of 
36.70 sq. I<m in north India in the western part of Uttar Pradesh at 
27°53' N latitude and 78° 04' and longitude. It is situated along the New 
Delhi, Howrah Railway Line, about the 126 km from New Delhi and 
1408 km from Kolkata. The city is consisting of 60 wards, 
accommodates a residential population of 0.7 million (as projection 
2004). Figure shows the locational map of the Aligarh city. 
3.1.2 Relief and Structure 
Aligarh city lies in the central law lying tract between the Aligarh 
drain in the west and Sirsa since in the east. The Aligarh forms a part of 
the Upper Ganga Yamuna Doab which is a plain of remarkable fertility. 
The plain slopes down gently from north to south and southeast. The 
surface is spotted with several depressions, formed by the river valleys, 
and natural drainage lines, while the elevation consists merely of slight 
ridges of sand. The most prominent of them are three irregular lines 
running from north to south. The first follows the boundary between the 
pargana of Tappal and Chandaus, the second may be seen along the 
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right bank of the stream rassed karwan, and the third which is more 
interrupted and less defined lies a few kilometres in the east. These 
ridges continue through the upper portion of tehsil Igals and two of them 
enter Mursan pargana of Hathras tehsil. In places they throw off 
transverse spurs which reduce gradually Into the level surface of the 
plain. To the west of Aligarh there are two parallel lines of high sandy 
ground running from north to south, but elsewhere they are not of such 
length or extent as to need special mention. The configuration of the 
ground is very similar to that of the doab. From the Ganga khadar the 
surface level rises sharply to the high sandy upland which is flanked by 
the old high bank of the Ganga. From the high bank, the level descends 
inland gradually to a depression drained by the Nim and the Chooiya, 
beyond which it again rises to the bank of the Kali Nadi. Along the hght 
bank nadi, of the Kali there is a sandy belt which rises from the low and 
narrow khadar of that stream and this is followed by a fertile belt of loam 
soil, which gradually sinks into the broad central depression. The latter 
traverses the entire district in a south easterly direction roughly parallel 
to the course of the Ganga. Entering from the north of the tehsil Aligarh, 
it passes through the tehsil of Sikandra Rao. This tract is characterised 
by clay soil. Imperfect natural drainage and numerous lakes in which the 
surface water collects without finding an adequate outlet. In 
consequence of the resultant saturation the tract is marked by frequent 
stretches of barren user and the exudation of salt in the form of the reh. 
Beyond this depression tiie surface rises again into a level plain of ricii 
soil, assuming a sandy character in the western parts of the district. In 
the northwest the general characteristics of the doab are maintained by 
loam alternating with clay in the depressions and with lighter ground on 
the banks of the few drainage till finally there comes to the high cliff of 
the Yamuna, from where the level drops to the khadar of that river. The 
south, western part of the district presents some what remarkable 
features, for tehsil Iglas and part of tahsil Hathras contain a sandy tract 
of a very homogeneous type, in which there are practically no 
depressions, while the only variations in the general level are those 
formed by the minute valley of the Karwan stream. 
The general level of the Aligarh is extremely regular. The greatest 
height of the ground surface is about 195m above sea level at Chanda 
us and Tappal in the northwest dropping to 189.58m at Soma in the 
centre. The height where the Ganga Canal enters the district is 
193.24m, above sea level, and from this there is a gradual slope 
eastwards to follow the direction of the Ganga. 
The height above sea level being 186.84m at Atrauli and 180.7 
4m at Dadon, while in the khadar the height at the points of entry and 
exit of the lower Ganga Canal are 178m and 176.78m respectively. 
Further south the level drops from 189m on the bank of the Kanwan 
near Khair to 185.32m at Aligarh and to 183.49m at Jalali, all these 
paces lying in much the same latitude south of this the recorded heights 
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above sea level are 180.14m at Gorai, 177.09m at Iglas, 180.14m at 
Sasni and 176.78 at Sikandra Rao. On the southern border typical 
heights above sea level are 176.78m at Hathras, 175.56m at Hasayan, 
and 175.96m where the Ganga Canal leaves the district. The Grand 
Trunk road follows the general line of the slope pretty closely, and in a 
length of roughly 80km. the level drops from 190.50m to 173.76 m. 
giving an average gradient of about one-fifth of a metre per km. 
3.1.3 Climate 
The climate of the Aligarh city is tropical monsoon type which is 
characterised by a seasonal rhythm of the southwest and north east 
monsoon whether in summer is hot and pleasant in winter and a 
general dryness us experienced except in the monsoon season. The 
cold weather season which start from the middle of the month 
November to eariy March is followed by the hot weather season which 
lasts until the middle of the month of June. The southwest monsoon 
season takes on start from the middle of the month of June and ends to 
the third week of the month of September. The period extending from 
the last week of September to the middle of November may be termed 
the post monsoon season. 
The climate of Aligarh is similar to that of the Ganga Yamuna 
Doab. The district experiences a severe cold in winter and oppressive 
hot in summer. The minimum and maximum temperature recorded as 
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27''C and 44°C in 1990-91. The annual average rainfall ranges from 60 
to 75 cms whereas, it was 70.2''cm in 1990-91. In general the climatic 
pattern of Aligarh may be divided into four distinct seasons: 
(i) Cold weather season (December to February) 
(ii) Hot weather season (March to mid-June) 
(iii) Season of general rains (Mid-June to mid-September) 
(iv) Season of retreating monsoon (October to mid-September) 
(i) The Cold Weather Season is characterised by cold and dry air 
which blows from the month of December to February. The sky is clear 
and very rarely clouds are seen in the sky. This season is associated 
with the low temperature and high pressure conditions. 
As a result this region comes under the influence of high pressure 
belt. Frost may occur but it is not of great intensity. The maximum 
temperature is recorded as 23''C, and the minimum from lOX to 12°C. 
The mean temperatures in the months of December and January are 
recorded as low as IS^C and 12.2''C respectively. The temperatures 
further fell down due to the blowing of cold waves, coming from the 
north. During this season the winds blow from west and northwest to 
east and southeast directions. The winds are generally light, dry and of 
continental in origin. Sometimes in the last week of the December a little 
amount of rainfall occurs due to western disturbances. The temperature 
begins to rise in the month of February. 
75 
(ii) The Hot Weather Season: The hot weather season begins from the 
month of March and lasts till mid-June. This season is characterized by 
an increase in temperature and a decrease In pressure. The maximum 
and minimum temperatures in the months of March are about 34°C and 
15°C, while in the month of April the maximum and minimum 
temperature are recorded as 38°C and 2 r c . The maximum 
temperature for the month of May and June is about 43.5°C and 
sometimes reaches upto more than 46°C for a few days. The days are 
characterized by intense heat, dry air, generally characterized and with 
relative humidity tuning to 24 per cent. During the summer months, hot 
dry winds blow with great velocity which is locally called as loo. The 
relative humidity is reduced to the lowest to the extent of 2 to 3 per cent 
in the afternoon. The most peculiar phenomenon is the occurrence of 
dust and thunderstorms during the hot weather season. These storms 
usually occur in the afternoon with strong air movement. A little rain 
sometimes is brought by these thunderstorms. 
(iii) The Season of General Rains: The season of general rains 
coincides with the humid oceanic currents reaching during the months 
of July and August in northern parts of India because of the excessive 
heat over this area and the creation of low pressure over the surface. 
As a result, moisture laden comes from the Indian ocean to land area, 
cause rainfall in this region by the middle of the month of June. This 
season is characterized with a fall in temperature with cool air and 
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frequent occurrence of rainfall. The temperatures fell down from 40°C to 
27°C in June and 34°C to 25°C in July. The relative humidity increases 
from 30 per cent in the month of May and 74 per cent by the end of 
June, and 84 per cent by the months of July and August. The sky 
remains overcast. Actually in Aligarh the rain occurs with the onset of 
monsoon in the last week of June or the first week of July and continues 
till the end of the months of September or early October. About 90 per 
cent of the rain rainfall is received in this season. A peculiar 
characteristic of the rain is that the rain does not occur continuously; 
after two or three days of continues rainfall, there is a break or a period 
of day spell for a week or ten days. The rainfall received amounts to 
about 65 to 75 cm annually. 
(iv) The Season of Retreating Monsoon: During the retreating 
monsoon season the weather is associated with hot winds and 
temperatures are increased but start falling by the end of the month of 
October. The maximum and minimum temperatures, recorded in 1992 
during the month of September were 33°C and 24°C respectively. This 
season is marked by clean sky, low relative humidity to about 47 
percent and a slight rainfall. The temperatures are likely to be high 
during day time and a low during the night hours. 
3.1.4 Drainage: The Aligarh well served by a number of streams. There 
are two types of rivers, which have their sources in snow covered 
mountain ranges of, the Himalayas, which najji9iv^dtl|B-<5anga and the 
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Yamuna and they are perennial; and some of them are seasonal and 
reduced to a insignificant water courses during the dry season namely, 
Karon, Sengar and Rind Ganga having their sources in the Himalyas, 
but enters the Great Plains at Hardwar. From there they flow 
southwards up to Bulandshahr district, then they it enters the Aligarh 
and take a southeasterly direction forming the northern boundary of the 
district, and separates the Aligiarh from the district of Budaun. These 
rivers bring new alluvium during the rainy season the volume and 
velocity of the river is considerably increased because the low-lying 
areas are frequently inundated during the flood period. 
The river Yamuna has its source in the snowy peaks of the 
Himalayas, coming from the north it flows along the northwestern border 
of the Aligarh district and then moves towards south into the district 
Mathura and Agra. The river bank rise gradually with a gentle slope 
giving room to fertile expanses of alluvial lands known as Khadar. Its 
variations are much less extensive then those of the Ganga for the 
actual stream has a well defined bank, which is topped only in years of 
heavy floods. Kali Nadi is the only tributary of the Ganga which 
traverses the district. It rises in the district of Muzaffarnagar and passing 
through district of Meerut, Ghaziabad and Bulandshahr enters this 
district in the northern border. It then flows southeast and forming the 
western and southern boundary of the tehsil Atrauli, which is seperates 
from tehsil of Aligarh and Sikandra Rao. It passes into the district of 
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Etah near village Barhari. It Is a perenial river, and it rise during the 
flood cause a damage along its course. Nim Nadi is a small stream 
coming from the north and joins the Kali Nadi on its left bank. Nim and 
Chhoiya Nadis (rivulets) joining together and flow southward as Nim 
Nadi which joins the Kali Nadi on its left bank. Nim Nodi is mainly a 
seasonal river. It is seldom dry in hot season and inundates during the 
rainy season. 
The Isan is a tributary of the Ganga, but it has its origin in several 
shallow depressions to the east of Sikandra Rao in the villages of 
Iklalpur, Kheria and Bargawan. It then flows in a south easterly direction 
into the district of Etah, between the Grand Trunk Road and the Kanpur 
Branch Canal. 
The Rind is another drainage channel which becomes large 
enough before joining the Yamuna in the Fatehpur district. The Rind 
flows through a shallow alluvial bed. In years of unusual heavy rain, the 
lowlands along it are inundated and where the river recedes leaves off a 
rich layer of alluvial soil. 
The Karwan a stream which is also known as the Karon is a 
natural water course, it flows in a north south direction and passes 
through the Khair, Iglas and Hathras tehsils of Aligarh district further 
southwards passing through the district of Mathura then it joins the river 
Yamuna near the city of Agra. 
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The Patwara is a small drainage channel between the karwan 
and the Yamuna river, which has its origin in the district of Meerut. In 
tehsil khair, It is known as Patwaya and its course runs almost direct 
from Moron the north to Salpur In the south. 
3.2 DEMOGRAPHIC AND CULTURAL ENVIRONMENT OF THE CITY 
3.2.1 History of the city 
Like other city of India, Aligarh had a humble beginning as trading 
center. Aligarh is city of great antiquity, wrapping in its fold many 
dynasties and their rise and fall. Aligarh takes its name from the Prophet 
Mohammad's (PBUH) cousin and son-in-law. 'All' since Afrasiyab Khan 
and his master Mirza Najaf Khan, were Shia, they gave the first name of 
Aligarh. It is generally spelt as 'Aligarh' but the British authorities have 
sometime spelt it as "Allygurh". After the British annexation the entire 
territory of united province was reconstructed and in 1804 for the first 
time, Aligarh district was formed. In the mutiny records of 1857 we 
frequently get the city referred to as koil. Throughout the eariy medieval 
period koil appears as an important city. 
Economic well-being reflected in koil. The centre of the town is 
made up of a high site (Balai Qila) now known as Upper Kot (Fort), it is 
this place from where the settlements started growing. British developed 
the city In the north between old koil town and the Aligarh fort and 
designated it as Civil Lines. It was here that Railway station, Judges 
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Court, Clock Tower, Collectorate, Post office, Government Press and 
Churches were built. Building of Aligarh institute and scientific society 
founded by Sir Syed Ahmad Khan founder of Aligarh Muslim University 
was also situated in Civil Lines. 
3.2.2 Morphology of the City 
Starting from its medieval history it was a walled city with gates 
opening towards Delhi, Agra and Badaun etc. Numerous Sarais (inns) 
where were lying out side the limits of the city, along the roads leading 
to the city, have become full fledged mohalias by now. These mohallas 
have now been drawn into the city matrix. Mohalias with pre-fix Sarai 
like Sarai Hakeem, Sarai Raheem, Sarai Mansigh and Virandaban are 
all well known Sarai. 
With the development of railway line in the later part of the 19*^  
century, dividing the city into a western and eastern half, made the 
segregation of this area more pronounced. This segregation however 
was over whelmed by the post independence development of the city. 
On the basis of morphology Aligarh city has been divided into four 
parts. 
(i) Upper Fort (Balai Qila) 
(ii) Achal Tal Area 
(iii) Civil Lines Area 
(iv) Peripheral Ring 
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(i) The Upper Kot Area 
This area historically and texturally represents the core and 
centre of the city. It is largely Inhabited by Muslim. Some of the families 
living trace their history to medieval period and represent the social elite 
of the area. Household industries like lock, biscuit, matrl, building, fitting 
and some other industries are very common in this area. This has 
improved the well being of the people, but on the other hand it has 
polluted the whole environment of the area, which has affected the 
health of the people. 
(ii) Achal Tal 
This area is inhabited dominantly by Hindus which dates back to 
the tenth century. In the later periods of development of this area took 
place between Manik Chowk and the Madar Gate. 
(iii) Civil Lines area 
This area developed by the British in early 19*^  century. It is 
completely segregated from the first two. The principle times of 
development were along the Marris Road, University Road, Anupshahar 
Road, Rasalganj and Ramghat Road. This area is sparsely built having 
large specious houses with lawns infront and kitchens gardens in the 
back yard. It presents a refereshing contrast to the congested and 
dilapidated area of the old city. But now it is getting congested due to 
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rapid increase of population, commercialization and markets. 
(iv) Peripheral Ring Area 
This area has developed recently. This area is developing at very 
fast rate during last decades. Some of the new colonies which have 
developed are Dhon'a, Bhamola Mafi, Sasnigate, Kuarsi Farm etc. 
Many of these areas, were, till recent past villages. These are the area 
with dominance of one or the other functions. Among such dominance 
areas are like educational, commercial, industrial, administrative and 
residential. 
3.2.3 Population of the city 
According to the 1991 census total population of Aligarh city was 
4,80,520. There was an increase of 27.16 percent from 1971 to 1981, 
49.75 percent from 1981 to 1991, 38.96 percent from 1991-2001 and 
164.64 percent from 1971 to 2001 (Table No 3.1). Now the city 
population is 0.7 million (as projection 2004). The population of Aligarh 
city getting almost doubled every twelve years or roughly 6 percent 
growth rate of population is observed of this 2 percent Is in time with the 
average growth rate of population and rest 4 percent are migrants from 
the villages. As now neariy 36000 people are added annually to the 
population (Sing, A.L. 1992). 
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Table 3.1 Population of Aligarh City (1971-2001) 
1971 
1981 
1991 
2001 
Total 
population 
2,52314 
320861 
480520 
669087 
Males 
126650 
161475 
257391 
356725 
Females 
125664 
159386 
23,130 
312362 
Decadal growth the rate 
of total population 
191-81 
1971-1991 
1991-2001 
1971-2001 
27.16 
49.75 
38.96 
164.64 
Sources: (i) Census of India (1971, 1981, 1991, 2001) published from Directorate of 
census, Lucknow, U.P. 
(ii) National Informatic centre (NIC) Aligarh 
(iii) Aligarh Nagar Nigam (Municipal Corporation), Aligarh 
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Table 3.2 Ward-wise Population Density (Per sq. km) of Aligarh 
City 2004 
Ward No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Density 
22152.67 
99363.63 
59038.25 
24104.72 
65666.66 
141381.81 
30401.51 
18996.07 
13135.47 
30637.29 
27036.05 
30384.9 
45488.88 
9953.72 
18342.1 
20202.66 
41320.65 
8827.68 
30509.7 
222964.7 \ 
Wards No. 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
Density 
28506.75 
14672.01 
18379.1 
36232.36 
103172.41 
44240.24 
21531.36 
20007.51 
15593.79 
57421.4 
15111 
7211 
13590 
17685 
6185 
9114 
9720 
4575.00 
6254 
8028 
Wards No. 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
Density 
39571.95 
19987.5 
28927.81 
8796.93 
24219.62 
28641.35 
23333.33 
26548.8 
5915.04 
72778.52 
11494.96 
9780.43 
22671.39 
78570.09 
70523.17 
68772.05 
6603.9 
52090 
6363.2 
11650.39 
Source: Nagar Nigam Aligarh (as projection 2004) 
86 
ALIGARH CITY 
Population Density in Different Wards, 
2004 
LEGEND 
B B Very High 
^ High 
i....... I Medium 
t.,'.^..l Low 
[__j Very Low 2500 M< 
Source: Nagar Nigam Aligarh, 2004 
Fig. 3.3 
87 
The Table 3.2 shows the ward wise area and population density 
of Aligarh (2001). A perusal of this table shows that ward no. 20 is 
having the highest density of population i.e. 222964.70 persons per 
square km. Ward no. 38 has the lowest density of population i.e. 
4575.00 persons per square km. This ward is situated in the extreme 
south western corner of the city. This is newly developed area. 
3.2.4 Urban land use 
Like other cities of India, Aligarh has a distinct demarcation 
between the old and new quarters. Delhi-Kolkata railway line separate 
the old and new parts of the city. The city is divided into 60 wards (ward 
wise map) (Fig.) spread over 200 mohallas and has 99,634 hoseholds. 
The old part of the city is comprises of 39 wards while the newly 
developed part of the city comprises of 21 wards. The urban land use of 
Aligarh city shows that the city covers an area of 68.97 sq. km of which 
only 67.48 per cent of the area is developed while rest of the area is 
lying undeveloped. The urban land use pattern shows that there is no 
clear-cut demarcation between the land use patterns but the functions 
are mixed. 
The table 3.3 shows that of the total developed area of Aligarh 
city is 67.48 percent and undeveloped is 32.52 percent. It is observed 
that of the total developed area. 77.89 percent is under residential, 0.55 
percent is under recreational areas and 0.06 percent of the total city 
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area is stili undeveloped. Functional segregation has not been achieved 
although the process has started. Business activity has tended to 
segregate along busy traffic arteries and even along residential lanes. 
There are two educational areas. The area in the extreme north i.e. the 
university area and the other smaller in extent in the east is having post 
graduate colleges. In most of the area industrial activity and business 
activity is mixed with both residential activity and business activity in 
various proportions. Some household industries are located in houses 
and piecemeal production is carried out in the houses extensively in the 
old/ancient and medieval parts of the city, there are exclusively 
residential areas, have developed of late in the peripheral zones. 
Table 3.3 Aligarh city urban land use (2004) 
Urban land use 2000-2001 
(a) Developed land 
Residential 
Educational Institutions 
Commercial 
Transport 
Industrial areas 
Recreational govt, offices areas 
Parts/Play grounds 
(b) Undeveloped 
Total 
Area in hec. 
4654 
3625 
398 
186 
169 
148 
86 
27 
2743 
6897 
Percentage 
67.48 
77.87 
8.55 
4.00 
3.60 
3.18 
1.42 
0.08 
32.52 
100.00 
Source: Aligarh Development Authority, 2004 
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3.2.5 Industrial Development 
There has been a rapid growth of industries in Aligarh city. The 
numbers of industries located have occupied about 3.18 per cent of the 
total cities land. The city has concentration of both large and small-scale 
industries. Of the various industries lock factory is the largest 
manufacturing undertaking of the city and is famous all over the world. 
The industry provides employment to many people. Different types of 
lock are produced and they are sent to different cities and also exported 
to many countries. Thus, providing foreign exchange to the country. 
Besides lock industries other industries are rolling mills, engineering 
industries building fitting, electrical goods industries and chemical 
industries etc. 
Table 3.4 Development of Industries In Aligarh City (1971-2001) 
Year 
1971 
1981 
1991 
2001 
Small scale 
Indus. 
No. 
95 
439 
3316 
5650 
No of 
workers 
585 
2851 
9641 
34132 
Decadal growth 
Year 
1971-81 
1971-91 
1991-01 
1991-2001 
% 
362.10 
655.35 
70.38 
5847.36 
Large scale 
Indus. 
No. 
9 
11 
13 
34 
No of 
workers 
956 
2165 
3985 
5165 
Decadal growth 
Year 
1971-81 
1981.91 
1991-01 
1991-2001 
% 
126.46 
84.06 
29.61 
440.24 
Source: Compiled from Industrial Directory, DIC Aligarh (2004) 
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Table 3.4 shows that since 1971, small scale industries have 
increased 60 times where as large-scale industries have increased by 4 
times. Most of the industries of the small scale units of dairy, edible oil, 
sugar, cotton textile, cotton, giving glass wares and allied products 
handloom. 
3.2.6 Educational Structure 
A marked difference can be observed between an educated and 
uneducated person. Education helps in understanding the various types 
of environmental problems. An educated person will have a better 
understanding of his surrounding environment and impact of 
environmental pollution on his own health. An educated person is fully 
aware of the consequences of pollution of the environment. 
3.2.7 Residential Structure 
Aligarh city as expanding very fast it sprawled a lot during last 
three decades because of this many villages got absorbed in the city 
itself. People purchased huge chunks of land for residential purposes 
and now they have developed beautiful colonies on such lands. Neariy 
77.89 percent of the total land of Aligarh city is used for residential 
purposes. Residential structure of the city can be broadly separated into 
two, the eastern and the western part, with railway line making the 
divide. The eastern area consists of the old city, characterized by old 
house, which are lined with petty shops. East of the railway line 
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comprises of new part, the Civil Lines area and the Aligarh Muslim 
University area. This became the residential area of urban elite. Elegant 
compact colonies with high quality spacious houses came up, but now it 
has become congested. Recent development is the construction of 
apartments all over the city. 
3.2.8 Occupational Structure of the City 
Aligarh city is multi-occupational in nature ranging from 
unemployed to employed in good jobs. Majority of the people are 
engaged in business, ranging small scale shops to a large scale shops. 
Then comes the electrical grade jobs, and mechanics. In the old walled 
city of Aligarh people are engaged mostly in small scale industries like 
manufacture of locks i.e. parts of lock, making plus, iron and silver 
melting is generally performed in the mohallas of old city. Some acid 
processing and making factory is also found in this area people of these 
mohallas suffer a lot of diseases due to their work they are engaged in. 
Persons living in Civil Lines and some other mohallas have a 
good occupational system. They are mostly engaged in class one jobs 
as a doctors, engineers, lawyers and teachers. Ladies of their families 
are also working on top posts of various govt, services. Mostly as a 
teachers and doctors. Their children are also studying in various 
professional courses. 
Aligarh city is famous for its industrial character too. Which are 
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dominating are locl<, paper and Dabur Jaman Ghooti and IHamdard l<i 
Demaghin is very famous all over India. Tiiese industries attract a large 
number of both un-skilled and skilled labours. 
3.2.9 Roads 
Aligarh, being an industrial city has good transport facilities both 
by roads and rails. The city has a good network of connected, well-
developed roads. During the last three years the roads of Aligarh has 
improved tremendously. The main roads are all cemented and 
constructed by Bridge India Co. most of the bi-lanes have also been 
developed and cemented by the municipality. There is one National 
Highway, the Grand Trunk (G.T.) road running between Amritsar to 
Kolkata is passing from Aligarh. This road has acted as the most 
important agent helping in the development of the city. Recently big 
factories and other industrial establishment have sprung along this road. 
There are many state highways which links different districts. Within the 
city there is a good network of roads. 
Land for the purpose of transportation, which, covers over an 
area of 169 hectares, which comprises about 3.60 per cent of the total 
land area of the city. Other roads inside the city are not in good shape 
and they are less wide, having no footpath, at some places roads are 
very narrow which results into traffic jams. Most of these roads are 
having potholes, which creates problem especially in the rainy season. 
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City population has almost increased three times and the city area has 
increased two times (from 1971-2001). Residential buildings have 
increased four times, educational building four times, hospital building 
six times, market nine times, small scale industries fifty nine times and 
large scale industries six times. Thus, the small city of Aligarh is no 
longer small it has increased by leaps and bounds. 
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ISSUES OF AIR POLLUTION AND THEIR REMEDIAL MEASURES 
Air pollution refers to those conditions which the general 
atmosphere contains substances in concentrations which are harmful to 
man or his environment or which interfere directly with mans comfort, 
safety or health (Parkins 1974).^  
Air pollution may be defined as the presence of substances is in 
air at concentration, durations and frequencies that adversely affect 
human health, human welfare or the environment. Air pollution is not a 
new phenomenon. The remains of early humans demonstrate that they 
suffered the detrimental effects of smoke in their dwellings 
(Brimlecambe, 1987).^  
Air pollution may be defined as the disequilibrium condition of the 
air caused due to introduction of foreign elements from natural as well 
as anthropogenic sources to the air so that the air becomes injurious to 
biological communities in general and human community in particular. 
The term air pollution may be defined as the situation in which the 
ambient atmosphere contains materials in concentrations which are 
harmful to man and his environment. The composition of ambient air 
changes continuously due to the emissions of natural and man made 
pollutants. With increasing population expansion in industry and growth 
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in agriculture the problem of air pollution is also increasing with an 
alarming pace. Green house effect and ozone layer depletion are few 
well known examples of air pollution problem.^  Air pollution as it is 
understood is the presence in breathable air of chemical elements or 
compounds in sufficient quality to constitute injury to health or life over 
short or long time periods. The ambient air is considered as cause of 
localized atmospheric pollution. The air is pollutants, i.e., substances 
present In the air causing pollution may be of particulate matter (solid or 
liquid) or gaseous (organic or inorganic).'* The carbon oxides (CO), 
sulphur oxides (SO) and oxides of Nitrogen (NOx) and suspended 
particulate mater (SPM) are a few primary pollutant which together 
contribute more that 90 percent of total air pollution. Large quantity of 
CO2 is produced due to the burning of fuel wood, coal, oil and natural 
gases. CO2 has a property to absorb heat, radiation of the sun, so the 
presence of large quantities of CO2 in the air may affect solar radiation. 
Carbon monoxide is not a component of dry air but a product of 
incomplete combustion of carbon or its compounds. It constitutes single 
largest pollutant in the urban environment. Nitrogen oxides (NO2) is 
produced by combustion processes in the nature because some 
oxidation of atmospheric nitrogen occurs of flame temperature sulphur 
dioxide (SO2) is probably the most significant single air pollutant, coal is 
burn, sulphur is released mostly as SO2. Concentration of SO2 of more 
than toxic level is very dangerous for human health. In India about 5475 
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thousand tones SO2 are emitted in the atmosphere from various 
sources. The level of air pollution in India is lower than that developed 
countries, but increasing number of industries in cities contributes to 
high level of air pollution.^ 
AN OUTLINE OF AIR POLLUTION IN MAJOR INDIAN CITIES 
Urbanization in India is more rapid over the years cities have 
become a major centers for commerce, industry and education. 
Increase in population both endemic and floating increase in industrial 
activities, vehicular population etc. have led to a number of 
environmental problems one of them being air pollution. 
The air quality of different cities/towns with respect to those 
criteria pollutants has been compared with respective NAAQS (National 
Ambient Air Quality Standards) has been categorized into four 
categories are: 
(a) Critical pollution (C) 
(b) High pollution (H) 
(c) Moderate pollution (M) 
(d) Low pollution (L) 
It is obvious from above categorization that the locations In either 
of the first two categories are actually violating the standard, although 
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with varying magnitude. Those fully in the third category are meeting the 
standards of now but likely to violate the standards in future if pollution 
continues to increase and is not controlled. However, the location in low 
pollution category have a rather pristine air quality and such areas are 
to be maintained at low pollution level by way of adopting preventive 
and control measures of air pollution. 
Table 4.1: Anfibient air quality status of various cities/towns during 
2001 
Pollution level 
Low (L) 
Moderate (M) 
High (H) 
Critical (C) 
City Area 
Class 
Delhi 
Hyderabad 
Faridabad 
Banglore 
Mumbai 
Nasik 
Jaipur 
Chennai 
Kanpur 
Varanasi 
Kolkata 
Lucknow 
Dehradun 
Jalandhar 
Chandigarh 
Ind 
L 
L 
L 
L 
L 
L 
L 
L 
L 
-
L 
-
L 
L 
-
Annual 
industrial 
SO2 & NO 
0-40 
40-80 
80-120 
>120 
SO2 
Res. 
L 
L 
L 
L 
L 
M 
L 
L 
L 
L 
L 
L 
L 
L 
-
mean 
2 
Ind 
L 
M 
L 
L 
L 
M 
L 
L 
L 
-
H 
-
L 
L 
-
Concentration range (mg/m'') 
SPM 
0-80 
180-360 
360-540 
>540 
NO2 
Res. 
H 
M 
L 
L 
L 
L 
M 
L 
M 
L 
H 
M 
L 
M 
-
SO2 &NO2 
0-30 
30-60 
60-90 
>90 
SPM 
0-70 
70-140 
140-210 
>210 
SPM 
Ind. 
H 
M 
M 
L 
M 
M 
M 
L 
H 
-
M 
M 
M 
M 
M 
Res. 
C 
H 
C 
H 
C 
C 
C 
M 
C 
C 
C 
C 
C 
C 
H 
Source: Annual report 2002-2003, Central 
Environment and Forest, www.cpcb.nic.in 
Note:(-) Data not available 
Pollution Control Board, Ministry of 
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status of Ambient Air Quality in Aligarh City 
The carbon monoxide (CO), sulphur-dioxide (SO2), oxides of 
nitrogen (NOx) and suspended particulate matter (SPM) are a few 
primary pollutant which together contribute more then 90 per cent of 
total air pollution. 
Present management taking cognizance of the environmental 
degradation and quality of life of the region, appointed M/S National 
Environmental Engineering Research Institute (NEERI), Nagpur for 
undertaking studies on the establishment of regional assimilative 
capacity with respect to air, water and land components of environment, 
as we as on the supportive capacity of human and natural resources in 
Aligarh city. 
The samples of air analyzed for sulphur dioxide (SO2) nitrogen oxides 
{NO2) and suspended particulate matter (SPM) in Regional Pollution 
Control Office. Regional pollution control Department divided Aligarh 
city into three zones for monitor various air quality parameters. 
Zones Sampling stations 
I. Residential zone of high and low density area of Civil Lines, 
Mansarovar, Gyansarovar and Vikram Colony. 
II. Industrial zone, Tala Nagri, ITI Road near Exhibition Road, 
Industrial Estate. 
III. Residential and commercial zone, Rasalganj, Centre Point, 
Dodhpur and Sasni Gate. 
The ambient air quality (AAQ) conducted during (2000-01) and 
2003-204 are given in table: 
10] 
ALIGARH CITY 
Air Polluting Zones 
2004 
\ / ^ \ ^"-""'^^^ 
\ / \ ? J\ \ J 
\ / ^^ /\<\ X^ 
\ \ ^ / ^ ^ s j 
j ^ j Zone I 
1 >• 1 Zone II 
1 -^ 1 Zone III 
III I I I 
0 
Source: Regional Pollution Control Office, Aligarh 2004 
v^ 
^ ^ 
Scale 
1 1 
N 
1 1 
2500 Metres 
Fig. 4.1 
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Table 4.2: Ambient air quality status (pollutant concentration in iiglm^) 
S.No. 
1. 
2 
3 
Air quality 
SPM 
Summer 
Winter 
SO2 
Summer 
Winter 
NOx 
Summer 
Winter 
Status (200 
Min. 
207 
159 
7.08 
4.46 
6.49 
4.67 
0-2001 
Max 
409 
463 
88.41 
97.64 
68.73 
77.64 
Status (2003-2004) 
Min. 
169 
108 
13.48 
15.07 
11.65 
18.52 
Max 
478 
497.5 
87.92 
99.83 
89.03 
91.57 
Source: Regional Pollution Control Office, Allgarh - 2004. 
To check the actual concentration of air pollutants Allgarh city has 
been divided into three different zone such as industrial zone, 
residential zone and residential plus commercial zone. Suspended 
particulate matter (SPM) is considered as a major indicator of air 
pollution. SPM accounts 50 percent of all air pollutant. The variation in 
the level of air pollution depends on the time, season location and the 
level above ground surface where samples are collected. Higher figures 
are usually recorded in winter due to inversion of temperature. 
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Table 4.3: SPM level (mg/m3) Aligarh City 2000-2004 
Year 
1999-2000 
2000-2001 
2001-2002 
2002-2003 
2003-2004 
Area Class 
Zone 1 
170 
210 
190 
215.9 
205.5 
Zone II 
190 
199.6 
187.5 
210 
230 
Zone III 
180 
178 
182 
209 
211 
Source: Regional Pollution Control Office, Aligarh 2004. 
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Table 4.3 reveals that presence of suspended particulate ambient 
air of three zones of AJigarh City 2000 to 2004. A perusal of table that 
zone M having maximum level of SPM recorded 230 |ig/m^ (2004) while 
minimum 187.5 [ig/m^ (2002). Concentration of SPM occur in this zone 
because, no. of industries situated there. Where as in case of zone I of 
the city during the period of study 2000 to 2004, maximum and 
minimum level of SPM are 215.9 ng/m^ and 170 |ag/m^ respectively. The 
maximum and minimum levels of suspended particulate recorded in 
zone III are 178 ng/m^ (2001) and 211 ng/m^ (2004). Nevertheless 
urban areas consistently show particulate matter concentration several 
times as high as non-urban areas. Aligarh city also rapidly change into 
very urbanized and commercialized city. Therefore, SPM concentration 
also increase rapidly. But the SPM levels of the city is within permissible 
limit. The status of SPM during the period of study 2000 to 2004 are 
shown in Fig.2. 
Table 4.4: Average concentration of SO2 (Ktg/m )^ in Aligarh City 
Year 
1999-2000 
2000-2001 
2001-2002 
2002-2003 
2003-2004 
2000-2004 
Area Class 
Zone 1 
34.421 
37.893 
35.739 
50.164 
54.237 
Zone II 
53.715 
51.043 
60.756 
59.541 
58.143 
Zone III 
47.326 
44.192 
49.236 
36.359 
48.461 
Source: Regional Pollution Control Office, Aligarh 2004. 
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The maximum concentration of SO2 in zone II are 60.756 ng/m^ 
during 2001-2002 and minimum 53.715 ng/m^ (1999-2000). Where as 
yearly increase SO2 concentration the zone II. The maximum in the year 
2003-2004 (54.23 ng/m^) and minimum 34.89 ^ig/m^ (1999-2000). The 
maximum presence of SO2 in the zone III was 49.236 ^ig/m^ (2001-
2002) and minimum was 36.359 ^g/m^ (2002-2003). 
Table 4. 5: Average concentration of NOx (^g/m^) in Aligarh City 
2000-2004 
Year 
1999-2000 
2000-2001 
2001-2002 
2002-2003 
2003-2004 
Area Class 
Zonel 
46.216 
48.369 
53.113 
50.092 
51.973 
Zone II 
54.541 
53.061 
59.796 
57.931 
58.968 
Zone III 
40.001 
43.036 
48.321 
46.693 
47.058 
Source: Regional Pollution Control Office, Aligarh 2004. 
The table 4.5 shows that the maximum and minimum level of NOx 
in the zone I was recorded 53.113 ng/m^ (2001-2002) and 46.216 ng/m^ 
(1999-2000) respectively. In the zone II maximum and minimum NOx 
level was recorded 59.0796 ng/m^ (2001-2002) and 53.061 i^g/m^ 
(2000-2001). Zone Hi recorded less NOx level as compared to zone I 
and II. It was recorded maximum level of NOx 48.321 ng/m^ (2001-
2002) and minimum 40.001 ng/m^ (1999-2000). 
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MEASURES FOR CONTROLLING AIR POLLUTION 
World-wide efforts are going on to central air pollution, scientist 
and technologist have developed certain measure but still progress in 
this field is not satisfactory. For the control of air pollution following 
steps will be helpful. 
1. Control of gaseous pollutants 
The equipments, which can be used to control gaseous pollutants 
are classified as combustion, absorption and adsorption equipments. 
Combustion is applicable to pollutant gases which are oxidizable. In 
petrochemical, electroplating, fertilizer, point and varnish industries 
combustion control equipments are useful. Absorption is a diffusional 
process in which the transfer of gas molecules into a liquid phase takes 
place. Such equipments include spray chambers, packed tower and 
sieve plate contractors. Absorption is a means of controlling air pollution 
which occurs due to some gasses and vapours and inflammable 
compounds which cannot be treated by other means. 
2 Control of Aerosol Emissions 
This can be controlled by arresters and scrubbers. Arresters 
include inertial separators, filters and precipitators. The electrostatic 
precipitator is considered to be the most effective device for preventing 
the emission of dust from fuel gases and is the standard equipment for 
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large power stations. 
3. Control of emission from Motor Vehicles 
The emission control techniques include tune ups, catalytic 
reactors and engine modifications, high air-fuel ration will reduce the 
concentrations of both carbon monoxide and hydrocarbons. The 
modified engineers have an efficient system of burning of the fuel. At 
present, there is no system of reduction of sulphur doxide, although 
researchers in this direction are in progress throughout the world. 
4. Control by fuel selection and utilization 
Coal and oil are the primary fuels in which smoke, grit and 
sulphur dioxide are the major pollutants. Coal pollutants more because 
it releases more smoke and carbon in the air instead of coal, oil can be 
used. But in oil, the amount of sulphur dioxide emission is higher. 
Therefore, fuel selection should be done properly and the harmful 
impact be restricted by inducing other chemicals. In order to control 
smoke, the coal is pulverized before being used. When oil is used for 
fuel, it is essential that the ratio of air should be maintained constant in 
order to prevent smoke emissions. 
5. Control of air pollution by site selection and zoning 
Selection of an industrial site Is the most important factor through 
which impact of air pollution can be minimized. The industrial site 
should be selected considering (i) residential areas (ii) nature of 
industries and (iii) climatic conditions, especially the direction of winds. 
The site of each and every industry should have an approval from the 
department of environment. It should be approved in taking into 
consideration the long-term perspective rather than immediate effects. 
With in the city the location of industrial zone is a critical aspect and 
town planners should have a check over its location as well as 
unorganized growth.^  
Apart from the controls legal controls are also there. The UNO 
and WHO have issued guidelines to its members for the formulation of 
laws regarding prevention of air pollution and accordingly all the 
countries of the worid have enacted certain laws for its control. In India, 
the prevention of air and water pollution Acts, 1974, 1981, the air 
prevention and control of pollution Act, 1981, and the environmental 
protection Act, 1986, have been enacted for air pollution control. These 
laws should be imposed properly, apart from this the most important 
aspect is public awareness about air pollution because the government 
alone can not prevent pollution. It can be checked only through the 
combined efforts of the governments, NGOs and the public. 
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CHAPTER V 
ISSUES OF GENERATION, DISPOSAL AND MANAGEMENT OF 
SOLID WASTE 
INTRODUCTION 
Day to day management of solid wastes produced by the 
community is one of the fastest growing problems in developing 
countries like India. Prevailing management strategies are inefficient, 
because of their complexity, cost and lack of technology, which ignore 
solid waste management's socio-economic and ecological 
characteristics. Improper management of these wastes lead to public 
health hazards, unaesthetic appearance, pollution of water bodies such 
as lakes, groundwater sources, etc. Most parts of India are not efficient 
in handling wastes when compared to developed countries.^ 
The improper disposal of solid wastes affects the immediate 
surrounding of the air, water and land on one hand and creates human 
health problems through spreading of diseases on the other. The 
generation of solid waste is increasing year by year and its 
management is becoming difficult due to increasing pressure on urban 
areas (Rai 1996).^ Human activity all over the world generates large 
amount of waste material. The wastes have serious environmental and 
ecological consequences and are also potentially harmful to public 
health. The fact that our surroundings have limited capacity to absorb 
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these wastes is being realized all over the world. Now a days waste 
disposal has become one of the most difficult problem. The increasing 
volume of garbage or solid wastes is becoming hazardous to the quality 
of urban life. Presently the Municipal Boards dumps most of the wastes 
in low-lying areas. It is the major source of land pollution and spread of 
many infectious diseases. In adequate collection and the unmanaged 
disposal industrial as well as domestic solid waste from cities present a 
number of problems both for human health and environment as a 
whole. The generation of solid waste and its disposal is not new 
phenomenon in human society with industrialization and urbanization 
not only quantity increased but also its nature has changed. It is 
increasing year by year and its management is becoming difficult due to 
rapidly increasing growth of population and industrialization. In most of 
the localities legal waste dumps are over flowing and number of open 
waste dumps in the by-lanes, parks and roadsides are on increase. 
Most of the MSW are a mix of household wastes, streets wastes, 
commercial and industrial wastes etc. containing organic as well as 
non-organic matter and offer good possibilities for recovery of energy 
through adoption of suitable processing and treatment technologies. 
Incomplete and improper disposal of solid waste is a major urban 
problem today. With the unplanned development, urbanization, 
commercialization, changing consumer behaviors together with 
industrial and domestic waste, have created severe urban problem. The 
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insufficient services, inadequate infrastructure facilities and unscientific 
selection of sites for disposal have further aggravated the environmental 
and health problem of the city. The dump sites are often plagued by 
vermin disease vector pollute leachate and open fire and therefore 
represent a major health hazard to rag pickers, workers and near by 
residents. Apart from this consequence of this waste generation and 
disposal is a rise in methane emissions, which contribute to global 
warming. 
Aligarh is no exception and management of the solid waste 
disposal is posing a problem for this rapidly developing city of western 
Uttar Pradesh. By most accounts Aligarh is regarded to be one of the 
most polluted city of the country due to its culture and physical setting. 
The present work attempts to bring forward the direness of the situation 
and also seek to find out possible remedial measure. 
5.1 SOLID WASTE AS A SOURCE OF POLLUTION 
Waste materials solid or liquid is a major source of pollution of the 
soil, air and water and causes of health effects on human beings. It is 
also considered as asthetic or visual pollutant (I.U.C.N., 1991). The 
concern with solid waste has grown with realization of the health 
hazards caused by it through creation of obaoxious odour and 
harbouring of flies and rodant, which are the carrier of vector causing 
diseases like type hold, diphtheria, dirrhorea, cholera etc. 
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The solid waste generation is increasing day by day not only in 
big cities of India but also in small towns and has become a threat to 
environment. 
5.2 ROLE OF POPULATION IN PRODUCTION OF WASTE 
Most of the cities of the world generate more solid waste they can 
dispose off. The population size plays a significant role in cities quantity 
and nature of waste generation. The quantity also varies with changes 
of seasons. During rainy season due to moisture and socking of water 
weight of the waste-material is higher while in winter and summer it 
becomes less. MSW generating in India the quantity of waste is nearly 
700 metric tones per day. It is estimated that each urban residents 
generate 350 to 1000 grams of solid waste per day. It has been 
observed that Delhi is one of the largest solid wastes generating city in 
India, Delhi 6000 MT/day Mumbai 5000 MT/day, Kolkata 3500 MT/day, 
Chennai 2500 MT/day, Ahmadabad 2150 MT/day, Banglore 2000 
MT/day, Jaipur 1600 MT/day (Singh 1999).^ Where as Aligarh 
generates about 1500 MT/day. 
The composition and quantity of waste changes with population 
density and Increase in per capita income. The main changes in solid 
waste material has been with the increased use of plastic (polythene) 
and other synthetic materials in place of biodegradable organic 
materials. The solid waste includes domestic and municipal waste, 
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industrial and agricultural waste, waste created by mining and also 
radioactive waste. 
5.3 GENERATION AND DISPOSAL OF SOLID WASTE 
The generation and disposal of solid waste has become a serious 
problem in India. At every stage of development, human activity 
produce solid waste while urban solid waste has attracted the attention 
of town planers environmental activities and administrators, there is yet 
lack of concern for some sources of waste and its managements. 
The increasing volume of garbage is becoming hazardous to the 
quality of when life. Presently the Municipal Board dumps most of the 
garbage in low-lying areas. It is the major source of land pollution and 
spread of many infections diseases. The waste characteristics indicate 
the class of people living there. The modern technological advancement 
has increased the variety of Chemical materials in waste disposed off 
from a city. 
Aligarh has rapidly developing city, it is one of the important city 
of western U.P. possessed a population of 669087 persons in 2001 
covering an area 36.7 sq. km. The generate about 1500 MT of solid 
waste (industrial and commercial 450 MT and domestic 1050 MT) per 
day. 
Table 5.1: Generation of Solid Waste in Aligarh City 
(1994-95 to2003-04) 
Year 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
Solid waste generated (in metric tones) 
88200 
91250 
92250 
93075 
94900 
95400 
96755 
119400 
128320 
135300 
Source: Refuse Removal Department, Nagar Nigam Aligarh 2004. 
It is evident from Table 5.1 that during 1994-95 to 2003-04 the 
solid waste generation of Aligarh has increase from 88200 to 135300 
MT. The sudden increase in waste generation in 2001 is due to 
inclusion of some new colonies and villages In the jurisdiction of Refuse 
Removal Department for solid waste management. The seasonal 
variation of generation and disposal of solid waste in the city is evident 
from Table. 5.2. 
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DisDOsal of Waste in front of shoo: Chauraha Abdul Karim 
uisposai or wasie near nnaiKnan aingn oity hospital, 
Rasal Guni 
Burning of Solid Waste in Dry Pond: Lai Diggi 
Table 5.2: Monthly Generation and Disposal Of Solid Waste in 
2002-2004, Aligarh City (In MT) 
Mon1 
Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
Tota 
2002 
Generation 
10500 
9800 
10500 
10500 
9100 
9100 
9500 
9100 
9800 
10500 
10500 
10500 
119400 
Disposal 
10000 
8100 
9500 
9500 
8000 
8000 
8000 
8500 
9000 
9500 
9500 
9500 
107100 
2003 
Generation 
11250 
10800 
11250 
11250 
9750 
9750 
10750 
11250 
9750 
11250 
11250 
10500 
128320 
Disposal 
10200 
9000 
9000 
9000 
8000 
8000 
8500 
9000 
8000 
10200 
10200 
10500 
109100 
2004 
Generation 
12000 
10500 
10400 
12000 
10400 
11200 
12000 
11200 
10400 
12000 
12000 
11200 
135300 
Disposal 
9500 
8750 
8000 
9000 
8000 
9000 
10100 
9500 
8000 
10500 
10400 
9500 
110250 
Source: Refuse Removal Department, Nagar Nigam Aligarh, (2004) 
Table 5.2 shows that on occasion of festivals and marriages i.e. in 
October, November and December when the city witness maximum 
influx of people, the amount of solid waste is higher as compared to rest 
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Burning of Solid Waste near by Residential Area: New Hall 
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Slum Area, Near Women's College 
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of the year. During course of study it was noticed that the disposal of 
solid refuse from collection sites is not total considering the 2003-04 
situation about 30% of the total generated solid waste is left at the 
collection sites. The percentage of solid waste collected 80% and fleet 
capacity to total garbage produced 89% in the city. The leftover waste 
after decomposition cause various environmental problems. Such as 
fouls smell, increase in number of fillies and mosquitoes, which become 
communicable diseases, vector causing malaria, cholera, jaundice and 
acute diarrhea etc. 
5.4 WASTE COLLECTION ZONES, DISPOSAL AND MANAGEMENT 
SYSTEM IN ALIGARH CITY 
For handling collection, disposal and management of the solid 
waste Aligarh city is divided into 19 wards and there wards covered 60 
wards as a whole. The refuse Removal Department, Nagar Nigam 
Aligarh consists of 45 vehicles of which 42 are in working condition and 
undertaken about 210 trips per day for disposal of solid waste (Table 
5.3) out of 1500 MT of waste generated per day in city only 995 MT are 
disposed off due to insufficient number of vehicles, the waste 
accumulated on street, market centers, residential colonies on roads 
and other places are removed only three or four a weed or monthly. For 
waste removal operation Nagar Nigam has employed 1424 road 
sweepers either on regular basis (1369) or as daily wages laborers (55). 
One sweeper covered 20,00 sq. km feet area two times per day. 1485 
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total SWM staff. The solid waste collected from various parts of the city 
is dumped in two landfill sites one is located at Iglas road and other at 
Bhojpura now is located in the residential area (Table 5.4). Though the 
municipal administration tries to l<eep the city clean the present 
arrangement for collection and disposal of solid waste is not properly 
maintained. The residential colonies in the city lack of proper garbage 
removal system with shortage of waste bins (50 household per bin). For 
the handling and collection of wastes the metal bins are sued and ones 
that provided are often inadequate size. The waste from households are 
generally thrown on road side or any vacant space. 
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Table 5.3: Solid Waste System in Aligarh City 2004 
Vehicle 
Mechanical loader 
Tata tripper 
J.C. B 
D.C.M (Dumper) 
Refuse collector 
Tractor 
Dumper placer 
Bulldozer 
Total 
No. Of vehicle 
Total 
2 
8 
2 
2 
4 
22 
5 
-
45 
On 
road 
2 
6 
2 
1 
4 
22 
5 
-
42 
Avg. 
working 
days 
28 
28 
28 
26 
27 
29 
28 
-
Capacity (in 
tons) 
Total 
1.5 
5 
2.5 
3.5 
1.5 
3.5 
3.5 
-
On road 
1.5 
5 
2.5 
3.5 
1.5 
3.5 
3.5 
-
Trips per day 
Total 
3 
4 
6 
4 
5 
7 
6 
-
35 
On 
road 
3 
4 
6 
4 
5 
6 
6 
-
34 
Source: Refuse Removal Department, Nagar Nigam Aligarh, (2004) 
Table 5.4: Solid W 
No. of Wards 
Area 
Population (as projection 2004) 
Solid waste generated (In MT) 
Domestic solid waste unattained 
(MT/day) 
Mode of disposal garbage 
Final sites for waste disposal 
aste Management 
60 
36.7 sq. km 
0.7 million 
1500 
600 
By truck 
Two dumping sites, one is on Iglas 
road, another is Bhujpur or low-
lying land as available 
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ALIGARH CITY 
Sites of Solid Waste Generation and Disposal 
2004 
Scale 
\ i r \ Wards 
llmuil Market area 
Industries 
+ I Hospitals 
Q I Pump house 
Dumping ground 
I I I I I I T 1 1 
2500 M' 
Source: Based on Aligarh City Municipal Board (2004) 
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Table 5.5: Ward wise Solid Waste Generation Aligarh City, 2004 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Ward's Name 
Sarai DeenDyal 
Usman Para 
Delhi Gate 
Anar Kali 
Sarai Bala 
Jaiganj 
Naurangabad 
Nagia Mehtab 
Kishore Nagar 
Shahjamal 
Krishna Puri 
Sarai Lavariya 
Patel Nagar 
Jamcerabad 
Ghandhi Nagar 
NagIa Masani 
Gambhir Pura 
Nagar Kalar 
Sarai Kaba 
Kanwariganj 
Nai Basti 
Begumbagh 
Bhujpura 
Nunari gate 
Kala Mahal 
SanicheriPenth 
Barahdwari 
Chawni 
NagIa pala 
Jamalpur 
Firdaush Nagar 
Population 
8706 
8744 
10804 
7135 
6698 
7776 
8026 
14532 
13477 
14951 
11247 
8052 
8188 
16563 
11152 
7576 
15206 
23976 
12570 
16188 
8438 
21030 
21816 
8732 
8976 
7919 
5835 
10644 
12054 
17169 
15111 
Area (In 
sq/km) 
0.393 
0.088 
0.183 
0.296 
0.102 
0.055 
0.264 
0.765 
1.026 
0.488 
0.416 
0.265 
0.180 
1.664 
0.608 
0.375 
0.38 
2.716 
0.412 
0.034 
0.296 
1.372 
1.187 
0.241 
0.087 
0.179 
0.271 
0.532 
0.773 
0.299 
0.796 
Generation 
(in tones) 
2029 
1969 
2096 
2629 
2056 
2365 
2649 
2369 
1870 
2346 
2208 
2892 
1766 
2066 
1996 
1678 
1868 
2086 
2249 
2853 
2140 
2158 
2346 
3157 
2061 
3137 
1846 
1948 
2846 
2249 
2046 
Percentage 
1.49 
1.45 
1.54 
1.33 
1.51 
1.74 
1.95 
1.75 
1.38 
1.73 
1.63 
2.13 
1.30 
1.52 
1.40 
1.37 
1.38 
1.54 
1.66 
1.88 
1.58 
1.59 
1.73 
2.33 
1.52 
2.31 
1.36 
1.43 
2.10 
1.66 
1.51 
Per Capita 
Generation 
0.233 
0.225 
0.194 
0.368 
0.306 
0.304 
0.330 
0.163 
0.138 
0.156 
0.196 
0.359 
0.215 
0.129 
0.178 
0.221 
0.122 
0.087 
0.178 
0.176 
0.253 
0.102 
0.107 
0.361 
0.229 
0.396 
0.316 
0.183 
0.236 
0.130 
0.135 
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32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
Tota 
Ghanshyam Puri 
Jwala Purj 
Niranjan Puri 
Sarai Pakki 
Hamdard Nagar 
Shiv Puri 
A.D.A. Colony 
Sarai Nawab 
Begpur 
Badam Nagar 
Sudama Puri 
Zohra Bagli 
Lekhraj Nagar 
Braliman Puri 
Ashok Nagar 
Jiwan Garh 
Dori Nagar 
Dodhpur 
Rasal Ganj 
Janak Puri 
Badar Bagh 
Bhamola 
Banya Para 
Khai Dora 
Tan Tan Para 
University Area 
l\4anik Cliowk 
Sarai Bairam Baig 
Avas Vikas Colony 
7211 
13590 
17685 
6185 
9114 
9720 
4576 
6254 
8028 
10724 
. 4797 
16431 
17242 
10366 
6788 
16380 
12239 
15178 
10844 
9127 
9800 
11177 
8407 
10649 
9353 
9820 
5209 
7574 
16229 
669087 
0.299 
0.862 
1.425 
0.088 
0.423 
0.107 
2.544 
0.366 
0.507 
0.271 
0.240 
0.568 
1.960 
0.428 
0.237 
0.702 
0.461 
2.566 
0.149 
0.794 
1.002 
0.493 
0.107 
0.151 
0.136 
1.487 
0.100 
0.1000 
1.393 
36.70 
2149 
1825 
1988 
2722 
2760 
1738 
692 
2074 
2119 
2372 
1949 
2696 
1635 
1968 
2646 
2046 
2940 
2152 
2016 
2045 
2201 
2207 
2795 
2846 
2751 
1898 
2069 
2141 
2836 
135300 
1.58 
1.34 
1.46 
2.04 
2.03 
2.02 
1.25 
1.53 
1.56 
1.75 
1.44 
1.99 
1.43 
1.45 
1.95 
1.51 
2.17 
1.59 
1.49 
1.51 
1.62 
1.63 
2.06 
2.10 
2.03 
1.40 
1.52 
1.58 
2.09 
100.00 
0.298 
0.134 
0.112 
0.448 
0.302 
0.281 
0.151 
0.331 
0.263 
0.221 
0.406 
0.164 
0.940 
0.189 
0.389 
0.124 
0.240 
0.141 
0.185 
0.224 
0.224 
0.197 
0.332 
0.267 
0.294 
0.193 
0.397 
0.282 
0.174 
Source: Nagar Nigam Aligarh 2001-2004. 
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ALIGARH CITY 
Solid Waste Generation in Different Wards 
2004 
Scale 
nrm 1 1 1 1 
0 2500 Kletres 
Source: Based on Aligarh City Municipal Board (2004) 
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ALIGARH CITY 
Per Capita Solid Waste Generation in Different Wards 
2004 
LEGEND 
• I High 
I \ Medium 
Low 
I I Very Low 
Scale 
n r m 1 1 1 1 
0 2500 Ktetrea 
Source: Based on Aligarh City Municipal Board (2004) 
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Ward wise generation of solid waste or garbage is one of the 
most intractable environmental pollution within Aligarh City. Table 5.5 
and Fig. 5.2 shows the ward wise solid waste generation of Aligarh City 
(2004). A perusal of this table shows that ward no. 26, 28, 55, 56 and 
60 all wards situated I the central southwestern part of the city. Ward 
no. 60 situated of south and 48. Southeastern part of the city while ward 
no. 9, 16, 17, 22, 38, 44 and 57 are generating comparatively lesser 
quantity of solid waste. 
The high population density wards both Hindus and Muslims 
belonging to medium class reside generating large quantity of waste in 
old part of the city. Ward no. 60 situated extreme south of the city. This 
wardinclude the mohallas Avas Vikas Colony, Vivek Vihar, Saket Vihar, 
A.D.A. Colony generate large amount of waste but their sorrounding 
environment is not pollute. Because high and very high income group 
household live there. Due to this collection of waste daily from their 
mohallas by municipality or by private labourers. Where the medium 
income households are living the frequency of garbage collection is 
irregularly two or three times in a week. There are two reasons behind 
this, firstly, is due to the shortage of staff and refuse collector 
equipments or vehicles. Secondly due to lack of interest in cleaning the 
mohalla. This is true mainly in the mohallas located in the old parts of 
the city where Hindus and Muslims households live and some other 
newly developed area of the city Jamalpur, Jewangarh, Badar Bagh, 
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Zohra Bagh and Nai Basti, all these mohallas are Muslims dominated, 
sweepers do not collect garbage waste properly. Unless they are paid 
by the households. 
The study reveals that ward no. 9, 16, 17, 33, 38, 44, and 57 are 
generating comparatively lesser quantity of waste. These ward located 
on different parts of the city ward no. 44 and 57 situated northern part of 
the city, 9 and 16 situated western part while ward no. 36 situated 
extreme southwestern corner part of the city. These wards having 
lowest density of population. Table 5.5 further shows that ward wise per 
capita generation of Aligarh City (2004). A perusal of this table shows 
that ward no. 35, 42, 44, 58, 26, 46, 24, 12, 54, and 39 are having the 
highest per capita generation is low in ward no. 38, 18, 22, 23, 34, 44, 
17, 14, 47, 30, 33, 31, 9, 49, 8, 43, 60, 19, 57 and 53. Mostly ward 
situated away from the core of the city. 
In Aligarh city, the solid waste plays a significant role in increasing 
pollution. In the residential colonies, market and business areas the 
open dustbins are used for waste storage from where it is transported to 
land fill sites. Sometimes, two or three day or even a week for disposal. 
The causes increase in number of flies and insects. It also emits a foul 
odour and at some places it is hard to pass. 
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5.6 HOUSEHOLD GARBAGE AND SOLID WASTE OF THE TOTAL 
SAMPLED HOUSEHOLDS IN ALIGARH CITY 
Due to rapid population and commercial growth the problem of 
waste management has become severe. These wastes should be 
properly removed from the city in order to avoid the destruction of the 
environment. The role of municipal board was to keep the streets clean 
and to collect garbage from public places. But due to the shortage of 
employees engaged in these tasks wastes generated is left uncollected. 
Considering the garbage and solid waste condition of the 
respondents the factors that were taken into consideration were the 
mode of storage of household waste in the house. Mode of disposal, 
garbage lying in the mohalla. industrial waste in the mohalla, garbage 
collection by the municipality and lastly the frequency of garbage 
collection (Table 5.6) the data regarding these aspects were collected 
through field survey. 
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Table 5.6 Solid Waste of the Total Sampled Study 
Area in Aligarh City, 2004 
S.No. 
1 
2 
3 
4 
5 
6 
7 
(1) 
Mode of storage waste in 
the house 
Mode of disposal of 
household waste 
Solid waste in the 
mohalla 
Solid waste spread 
everywhere 
Industrial waste in the 
mohalla 
Waste collection by 
municipality 
Frequency of waste 
collection 
Solid waste 
(2) 
(i) In open containers 
(11) In closed containers 
(iii) Do not store in the 
house 
(i) Official dumps 
(ii) Collection points 
(iii) Roadside 
(iv) Burn 
(i) Spread everywhere 
(ii) Not seen 
(i) In huge 
(ii) In small quantity 
(iii) Negligible 
(i) Yes 
(ii) No 
(i) Collected 
(ii) Not collected 
(i) Daily 
(ii) Twice a week 
(iii) Weekly 
(iv) Monthly 
Percentage 
(3) 
42.37 
39.05 
18.68 
28.21 
20.30 
48.84 
2.65 
76.99 
23.01 
63.64 
21.96 
14.44 
64.56 
35.44 
61.85 
38.15 
21.97 
22.07 
35.07 
20.32 
Source: Based on field survey, 2004 
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Solid waste or garbage can create problem inside the house and 
surrounding environment If It is not stored properly. Table 5.6 and figure 
is showing the distribution of the sampled household waste inside the 
house. Accurate estimates of solid waste generation in the wards are 
available in Table 5.5. It is estimated that in residents of Aligarh City 
generates about 345 to 1000 gram of solid waste every day which 
accounts for nearly 250 tonnes of waste per day. Out of this huge 
quantity, specially in poor localities nearly 40 per cent of waste is left 
collected daily while, these localities less generates the waste but their 
surrounding area more polluted and unhygienic in comparison to high 
income colonies, but they generates more. Large quantity of waste 
requires proper system of collection, transportation and disposal. Safe 
disposal of waste is very important in order to keep the clean 
surrounding environment. The disposal of waste in city at four places 
i.e. official dumps, collection points or along the road sides or it was 
burnt. It is seen that road side waste disposal practice is very common 
in most of the lower income residence. Nearly 77 per cent solid waste 
spread everywhere in the sampled area. The maximum 63.64 waste 
spread in low income groups, while, 14.44 per cent negligible in high 
income groups. Nearly 65 per cent of waste reported of industrial waste 
in their mohallas. These household are living mostly I old and central 
part of the city where several activities are performed simultaneously. 
But the high and every high income households do not report of 
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industrial waste in their colony because their houses are situated far 
away from their factories. 
Nearly 62 per cent waste collection by the municipality. Only 
21.97 per cent households reported that the waste is collected daily 
from their colonies. Whereas 35.07 per cent of the sampled households 
reported that waste is collected weekly and 20.32 per cent reported 
monthly collection of solid waste. It is the prime duty of municipal Board 
(Refuse Removal Department) to collect the household waste which 
has been thrown along the street. But due to the irregularity in collecting 
waste by municipality some wealthy households use private labours or 
sweepers in order to make their surrounding clean. 
5.7 REMEDIAL MEASURES 
The generation and accumulation of solid waste be it industrial or 
municipal has been persisting problem since the growth of industries in 
the city. Many health problems and environmental hazards are born due 
to improper disposal of these wastes. The proper management of solid 
waste disposal has been the most important concern for the authorities 
but they have yet to evolved strategy to overcome the problem. 
The area various methods, which can be best, utilized for 
effective solid waste management in the cities. These methods are 
already in operation in various western and developed countries in the 
world. 
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The various methods, which can minimize the waste, are as 
follows: 
1. Recycling of solid wastes. 
2. Sanitary landfill. 
3. Segregation 
4. Composting of Biodegradable wastes. 
1. Recycling of solid wastes 
Recycling of material is an important aspect that will definitely go 
long way in solving the garbage problem. Recycling refers to the 
process by which material once used again to substitute for waste 
materials. 
2. Sanitary landfill 
A sanitary landfill Is place to bury waste comparison 
biodegradable and non-biodegradable material in a systematic and 
hygienic way without causing any nuisance or hazard to public health or 
safety. 
3. Segregation 
Segregation means separation and involves the separate 
collection of different materials under previously determined categories. 
Segregation is a very Important activity that one must do before 
throwing out garbage. 
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4. Composting of biodegradable waste 
Composting is one of the oldest forms of recycling. It is based on 
the scientific principle that nothing ever really disappears, but just 
changes shape and takes on new forms. 
In this regard various important and affective steps have been 
taken by one of the most important city Aligarh of western Uttar 
Pradesh, which have proved effective in checking the various problems 
caused by solid waste disposal. Land filling and dressing of low-lying 
area with solid waste has risk to contaminant ground water or surface 
water, it is proposed to collect waste at transformation proposed sites 
have also been chosen as cooperative collector. Several state of the art 
pollution control system have been installed to prevent and control all 
types of pollution. 
However keeping in view the growing quantity of solid waste 
production and the rapid increase in health problems it Is the need of 
the time to take immediate steps to control and remove these problems 
through new and effective techniques. 
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CHAPTER VI 
ENVIRONMENTAL POLLUTION AND ITS IMPACT ON THE 
HEALTH 
Urban health in developing countries has distinctive 
characteristic. There are communicable diseases on one hand and 
proliferation of non-communicable diseases, triggered by urbanization 
and industrialization on the other. This dual characteristic complicates 
the problem of health.^  
Besides ill effects of the environment it generates promoting 
factors for the growth of many more diseases. Human health is also 
affected by the quality of the environment in the place of work. Air 
pollution, water pollution and solid waste generation and its improper 
disposal affects the environment adversely. Environmental degradation 
including the degradation of land and water is the most serious impact 
of this pollution. With the progress of research, it is becoming more 
clear that not only respiratory disease but also cardiovascular diseases 
are caused by air pollution. It may be noted that the health effects of air 
pollutants depend not only on the strength of pollutants and duration of 
exposure age, allergic tendency, pre existing lung disease, genetic 
factors exhaustion and cigarette smoking.^  
The bulk of domestic garbage and municipal waste generated 
from various sources together with sewage waste pose a constant 
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problem for the authorities of the resources involved. Solid waste is the 
most explicit pollution in urban areas due their disposal sites or dumping 
areas. These landfills create sanitation problems instead of being 
situated at the outskirts of the city. These waste cause solid and water 
pollution both (surface and ground water) around the area. At present 
most of the solid waste generated is disposal by the Refuse Removal 
Department, Nagar Nigam Aligarh, using old techniques. Landfills 
especially near urban centers are un unhygienic solution, alternative 
measures need to be evolved. Attempts must therefore be made to 
develop a more scientific system of garbage disposal and evolve 
modern methods of recycling. Incineration as a method of waste 
disposal has been severely criticized from the environment point of 
view: 
The balance of the ecosystem is disturbed in one or the other way 
because of pollutants. The pollution of the city make people susceptible 
to various health hazards such as cholera, gastroenteritis, malaria etc. 
Table 6.1 shows the nature of diseases in Aligarh City from 1994-2004. 
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Table 6.1: Nature of diseases and person affected in Aligarh City 
Year 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
Jaundice 
170 
120 
30 
150 
75 
120 
50 
160 
150 
100 
150 
Cholera 
80 
280 
150 
460 
130 
300 
250 
130 
150 
125 
200 
Malaria 
195 
200 
150 
200 
100 
200 
150 
180 
170 
150 
25 
Gastroenteritis 
60 
30 
50 
40 
20 
30 
70 
40 
20 
21 
12 
Acute 
diarrhea 
70 
60 
70 
21 
29 
40 
35 
30 
15 
18 
80 
Source: Directorate of Health Office, Aligarh 2004 
Data collection 
The data regarding health condition in Aligarh city has been 
conducted during March 2004. On the basis of sampling with 
questionnaire. The questionnaire was designed in such a way as to get 
information regarding ailments of the people of the surveyed area. Age, 
sex, profession, monthly expenditure were also the questions included 
in the questionnaire. For the collection of data 10 wards have been 
selected and three per cent of the total households population have 
been analyzed. 
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The questions on illness were not based only on their prevailing 
illness like rhinitis or bronchitis but also on their past medical history like 
suffering from tuberculosis, pneumonia etc. The question in respect of 
allergy was only dust related. People could specify the cause of their 
allergy. Questions in respect of asthma were asked whether it was 
acquired or hereditary. The data on cough was specified as being 
cough on its own. Cough among smokes and those where were 
suffering from bronchitis or asthma were rutted out. 
While collecting data on health conditions, mostly the middle 
class people have taken into consideration. Considering the standard of 
living of people the author confined his study to the middle class only. 
The people of this middle class category are educated and have a 
better diet, they could also give proper information about their health 
condition both past and present. 
Data Analysis and Results 
The raw data on health survey have been processed and shown 
in Table 6.2. 
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The disease wise figures in table lacl< compatibility as the number 
of persons interviewed vary among localities. The figure appearing in 
each cell of the table has been changed to calculated the value of 
express the prevalence of occurrence of a disease by a formula — x loo 
Where P = Number of disease 
O = Total Persons 
The values thus calculated are shown in Table 6.3. Now the 
figures become compatible as they have expressed in terms of 
thousand. 
At this point of discussion the data of Table 6.3 needed to be 
silhouetted. Thus interpretation will bring insight into the 
correspondence between health and air pollutants mainly in respect of 
suspended particulate Matter (SPM). The diseases like rhinitis, asthma, 
Pneumonia, malaria, cough and cold, thphyoid. Jaundice, tuberculosis, 
gastroenteritis, skin disease and bronchitis has been taken into 
consideration for impact analysis. Common cold that occurs during the 
change of seasons has been considered as normal. Cough is both 
voluntary and involuntary defence mechanisms to clear away the 
inhaled and noxious substances and secretion from the tracheo-
bronchial tract. 
147 
o o 
t 
3 (0 
o 
a. 
E 
(0 (0 
1^ 
O 
a. (0 (0 
w 
c 
o S2 
o 
Q. 
c 
<0 (0 
3 
o 
0) 
a 
w 
0) 
w 
O 
W 
o 
0) 
o 
c 
(0 
> 
(D 
.a 
(0 
o 
H 
u 
e 
o 
B S 
cn Q 
w 
• * ^ 
B 
« 
O 
u 
O 
"3 
u 
3 
H 
s 
'S 
.& 
a. 
>, 
E 
JS 
en 
< 
u 
"5 
B 
3 
09 
•-J 
o «<J o 
.2 
.s 
'B 
o 
E 
3 
V 
s 
0, 
E 
Z 
d 
c« Z 
f i 
<N 
<o 
Tl-
<N 
O 
oo 
r»1 
VO 
S 
:S 
u 
-J 
— 
t - -
so 
t o 
-
:: 
r-
• * (^ 
VO 
OO 
t o 
r-
T 3 
X 3 
is 
ca 
( N 
OS 
0 0 
n 
VO 
VO 
<N 
O 
VO 
O 
r o 
VO 
CO 
O 
E 
CO 
m 
VO 
0 0 
CM 
VO 
• * 
<N 
Ov 
1 ^ 
•<r 
( N 
a 
op 
*C 
cs 
c 
IS 
• * 
r5 
m 
<N 
rt 
O 
r< 
r<l 
m 
CO 
OS 
3 
O . 
E 
" - 1 
V~l 
Ov 
o 
o 
• < » • 
<N 
•<r 
VO 
f S 
VO 
O 
m 
• * 
00 
CO 
x> 
c<3 
o 
N 
VO 
oo 
VO 
( S 
0 0 
VO 
CS 
0 0 
•* 
0\ 
OS 
VO 
t 
r^  
0 0 
i n 
<S 
•<r 
VO 
• * 
Ov 
(^ 
m 
0 0 
CTv 
1-1 
3 
O. 
•a 
o Q 
0 0 
VO 
f S 
VO 
CO 
VO 
O 
<N 
<N 
m 
r^ 
r<1 
v- i 
CO 
_ap 
CO 
CA 
cd 
OS 
rsi 
n 
cs| 
n 
OS 
VO 
( N 
m 
O 
o 
91 
^-» 
cs 
01) 
IE 
Q 
o 
0 0 
Allergy considered in the survey was mainly due to dust. Asthma 
is a chronic lung condition affects people of all ages. The inflammation 
of the airways causes hyper-irritation. It is often associated with cough, 
wheezing and shortness of breath. 
Bronchitis is the inflammation of the lining of the bronchial tubes. 
These tubes the bronchi connect the windpipe with the lungs. When 
bronchi are inflamed and infected, less air is able to flow to and from the 
lungs and a heavy mucus or phlegm is coughed up. When breathing 
becomes difficult and causes pain in the chest it is bronchitis. Besides 
inhaling air pollutants mainly sulphur dioxide and industrial dusts are the 
causes of bronchitis. Bronchitis is seen to be more common among the 
people going to works. Jaundice and gastroenteritis are also very 
common. 
Pneumonia and Tuberculosis are not directly caused by 
Suspended Particulate Matter (SPM). Pneumonia refers to an infection 
of the lung. Exposure to high level of nitrogen dioxide may cause 
pneumonia. Air pollution is responsible to cause pneumonia and 
tuberculosis indirectly by causing injury to the tissues of the lower 
respiratory organs and making them ideal breeding grounds for any sort 
of infection. 
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CONCLUSION 
Concern about the healthy effects of the high levels of 
environmental pollution observed in mega cities of the developing world 
is growing moreover, it is likely that this problem will continue to grow 
because developing countries are trapped in the trade-offs of economic 
growth and environmental protection. To be effective, these 
programmes should include the participation of the different 
stakeholders and initiate activities to identify and characterize 
environmental pollution problems as well as to estimate potential health 
impacts. A full understanding of the problem and its potential 
consequences for the local setting is essential for effectively targeting 
interventions to reduce the harmful impacts of environmental pollution in 
human populations. 
Environmental pollution occurs jointly with other important public 
health problems, a sanitation that inhibits the adequate targeting of 
resources for remediation or prevention of environmental problems. 
Condition of environmental pollution in India especially air and 
water pollution levels are very poor, among the worst in the world. 
Levels of suspended particular and quality of drinking water exceed air, 
water quality standards on almost everyday of the year and usually by 
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multiple factors. Further, high levels of particulate are not limited to one 
city or region but appear to widely distributed all across the country. 
Most of Indian cities do not have data to evaluate its real 
dimension. The fact that pollution of environment coexists with other 
important public health problems, such as low immunization coverage, 
malnutrition or sanitation deficiencies which are given higher priority in 
circumstances where economical resources are scarce has delayed the 
actions needed to adequately assess, evaluate and control 
environmental pollution in most urban conglomerates in India. 
The forgiving analysis and interpretation regarding the 
environmental pollution and its impact on the health, it may be 
concluded that the uneven growth of population in city together with 
overcrowding is primarily responsible for the poor environmental 
conditions. The ill effects of the environment invited many more 
diseases which adversely affects the public health. The city has grown 
up with time, with increase in population through natural growth and 
immigration, but the amenities, facilities and infrastructure received the 
same. The population of city is getting almost doubled every twelve 
years or roughly 6 percent growth rate of population is observed. Of this 
2 per cent is in time with the average growth rate of population and rest 
4 per cent are migrants from the rural areas. As now nearly 36,000 
people are added annually to the population (Singh A.L. 1992).^ In 
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many areas of the city economic or commercial growth with adequate 
environmental protection has resulted in wide spread environmental 
damage, creating new environmental problems. City population are at 
risk of suffering adverse health effects due to rising problems of air, 
water and land pollution. 
The topography of Aligarh city provides a unique drainage 
problem for the town. Aligarh city lies a shallow through source pan 
shape, due to this city witness many environmental problems. The most 
concerning is the defective drainage system people face the water 
logging problem over the year in many areas. That is the major cause of 
unhygienic condition of the city. Secondly waste disposal and its 
improper management is another major cause of communicable 
disease factor. During the study period of 1994-95 to 2003-04 the solid 
waste generation of Aligarh has increase from 88200 to 1353000 MT. 
The sudden increase in waste generation in 2001 is due to inclusion of 
some new colonies and villages in the jurisdiction of Refuse Removal 
Department for waste management. During occasion of festivals and 
marriages when the city witness maximum influx of people, the amount 
of waste or garbage is higher as compared to rest of the year. The ward 
wise generation of waste differ from ward, to ward. The central part of 
the city i.e. older part of the city generate large amount of the waste in 
comparison to other part of city. Household garbage also pollute the 
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land and near by surroundings. Residents of Aligarh city generates 
nearly 250 tonnes of household garbage everyday. 
In the mohallas of very low, and medium income group 
households garbage solid waste is spread every where because they 
dispose it mainly by the road side. 
Out of this huge quantity nearly 40 per cent remain uncollected. 
Because of this, these localities have poor environmental surrounding 
despite of lesser per capita waste generation and unhygienic in 
comparison to high income colonies. The frequency of garbage 
collection shows that garbage is not being proper by municipality 
specially for the old part of the city i.e. Hindu and Muslim dominating 
mohallas. 
Thus, on the basis of study it may be concluded that Aligarh city 
is facing a great problem due to improper disposal of waste and its 
faulty management system and due to this people of the Aligarh city 
facing many health problems and environmental hazards. Rapid 
population of growth also one of the most important factor of 
environmental problem. Man himself has taken the place of the most 
polluted element for the environmental pollution. So there is an urgent 
need to understand these problems especially for a developing city like 
Aligarh then only amelioration for it could be found. 
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Handling and disposal of solid wastes material is a major problem 
because of harmful environmental effects due to its unscientific 
handling. There is no proper treatment and disposal mechanism for 
solid waste and as such it is indiscriminately developed in low lying 
areas. This results in ground water pollution due to seepage and also 
release of greenhouse gasses such as methane and CO2 into the 
atmosphere. 
Air pollution is becoming a major environmental problem in a 
cities today. The increasing air pollution is attributed to greater 
concentration of population, location of industries, increase in 
commercialization high density of vehicles etc. Air pollution levels in 
India are very poor, among the worst in the worid. Levels of suspended 
particulate exceed India's air quality standards on almost everyday of 
the year and usually by multiple factors. Further, high levels of 
particulate are not limited to one city or region but appear to be widely 
distributed all across the country. 
Ambient air quality status is considered in great part responsible 
for the health effects related to air pollution ways of transportation such 
as cars, trucks, motorcycles, scooters and buses and other heavy 
vehicles emit significant quantities of carbon monoxide (CO) 
hydrocarbon (HCs) nitrogen oxides (Nox) and fine particles source of 
lead in city air. As a result of the high growth of vehicles and these 
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emissions many areas of the city especially commercial areas are 
several congested during peak hours. The maximum concentration of 
air pollutants in Aligarh city is recorded in the zone II i.e. Tala Nagri 
Industrial estates and ITI road near exhibition ground. Small scale 
households industries is the another important reason of air pollution in 
the older part of the Aligarh city. This area dominated by Hindu Muslims 
population. They are engaged in small-scale household industries such 
as lock, Hardware, offset printing, electro plating etc. 
Because of air pollution people of the city suffering from various 
diseases like Bronchitis, Asthma, cough and cold. Gastroenteritis and 
skin diseases. To over come and reduce the magnitude of the ill effects 
of environmental pollution in generating different disease and their 
adverse affects on the health of man and environment, some suitable 
suggestions and recommendation have been made in sequent manner. 
Because every problem has a solution and if we can find a substitute for 
every harmful thing or practice then this dynamic world become a 
healthier place to live in. 
1. Regular monitoring of air, water land and noise pollution. Ambient 
air quality is regularly monitored to assess the level of pollution in 
different areas. Auto exhaust emission is monitored for all the 
company owned vehicles to prevent vehicular pollution. Effluent 
discharge quality Is monitored for all the drains as well as 
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individual process to ensure effective control over pollutants 
discharge. Noise level is also monitored regularly at all the noise 
prone locations to check the current status and plant preventive 
actions. 
2. Develop and rehabilitate waste dumps, through afforestation and 
landscaping. More private Involvement in the operation of solid 
waste and sewage^ which of cost effective and high quality 
service, should be ensured, and try to purchase those items 
which produce less solid waste. 
3. Community groups and other NGOs involvement is necessary in 
the form of information, motivation and technical assessment. 
Besides involvement of users is essential for sustainable benefit. 
4. It has became is challenge for us to get familiar with our 
environment issues and contribute collectively for improving our 
quality of life. This can only be possible through imparting both 
formal and informal environment education to each of us young 
and old and transcending classes of people, and cultivate the 
habit of keeping the surroundings clean. 
5. The need of hour is to adopt sustainable development program 
for the city and take concrete steps to abate and control the 
problem of environmental pollution so that the quality of ambient 
air, water and land may not deteriorate further and the coming 
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generation may Inherit a pollution free environment. Do not throw 
refuse and other waste into streets and drains. 
Do not dump Industrial and domestic wastes into streams 
because these will be contaimental with disease producing germs 
and would lead to abnoxious odour. Do not leave it all the 
governments to keep the environment clean. It is rather upto 
every one of us. 
6. If all the measures and recommendations as proposed or 
implemented with judiciously and honestly by the government and 
governmental agencies, NGO's as well as the mass of the 
people, it is hope that in days to come the magnitudinal effects of 
environmental pollutions on man and environment will be reduced 
to a greater extent and the inhabitants will enjoy the fruits of 
efforts and will make a sign of relief from the adverse onslaught of 
the environmental pollution. 
The need of hour is to adopt sustainable development 
programmes for the city and take concrete steps to abate and control 
the problem of vehicular pollution so that the quality of natural 
environment may not deteriorate further and the coming generation may 
inherit a pollution free environment. 
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PROPOSED PLAN 
The proposed work on the environmental geography of the Aligarh city 
is an attempt to study the environmental pollution with special reference to 
land and water pollution by solid or liquid waste, their significance and nature 
of the problem, sources of the pollution, types of pollution to access the 
magnitudes of the problems and its causes. 
In complete and improper disposal of solid waste is a major urban 
problem today. With the unplanned development urbanization, 
commercialization, changing consumer behaviour together with industrial and 
domestic waste, have created severe urban problem. The insufficient 
services, inadequate infrastructure facilities and unscientific selection of sites 
for disposal have further aggravated the environmental and health problems 
of the city. The dump sites are often played by vermin disease vector, pollute 
leachate and open fires and therefore represent a major health hazard to rag 
pickers, workers and nearby residents. Apart from this the consequence of 
this waste generation and disposal is a major cause of water and land 
pollution and rise in methane emissions, which contribute to global warming. 
Aims and Objectives 
The objectives of the study is to examine the spatio-temporal analysis 
of water pollution and solid waste generation, disposal, management and their 
impact on human health and further to suggest some suitable measure to 
reduce their impact and propose sites for proper disposal of solid waste. 
Data Base 
The data will be collect both from primary and secondary sources. The 
study is mainly based on primary sources. 
Data from primary sources will collect through 
1. Survey of the study area 
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2. Questionnaire base on interview will conduct with the respondents 
Data from secondary sources will be collect principally from various bulletins 
of offices. 
(i) Nagar Nigam Office, Aligarh 
(ii) Seminar Library, Department of Geography 
(iii) Maulana Azad Library, A.M.U., Aligarh 
Methodology 
To examine the level of water pollution and solid waste generation and 
its impact is based on the following methods. 
Questionnaire will prepare to collect the relevant information like 
location of the study area for collecting comprehensive information about, the 
immediate impacts of polluted water and solid waste on quality of life. 
Simple statistical technique has been applied for quantitative approach 
states the analysis of primary and secondary data collected from field survey 
and from various agencies. 
The advanced cartographic technique and GIS will be used to visual 
interpretation. 
The investigation will be carried out under the following heads. 
- Introduction. 
- Nature and significance of pollution. 
- Services of pollution, water pollution and liquid or solid waste. 
- Relationship between health and pollution. 
- Relationship between solid waste and water pollution. Specific 
diseases caused by pollution in the area of study. 
- Conclusion and suggestion. 
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APPENDIX I 
QUESTIONNAIRE 
Topic Impact of Environmental Pollution on the habitat of Aligarh City 
1. General characteristics of the respondents 
I. (a) sex (b) male (c) female 
II. (a) 15-25 (b) 25-35 (c) 35-45 (d) >45 
2. Religion 
(a) Hindu (b) Muslim (c) Sikh (d) Others 
3. Total income per month (in Rs.) 
(a) <1,500 (b) 1500-2999 (c) 3000-4999 
(d) 5000-9000 (e) >9000 
4. Basic family characteristics 
I. Who is the head of the family? 
(a) Father (b) Female (c) Male earning member (d) Others 
It. No. of families living in a house 
(i) one (b) two (c) three (d) > three 
III. No. of persons living a house 
(a)<5 (b)6-10 (c) 11-15 (d)>15 
IV. No. of persons in the interviewed family 
(a)<3or3 (b)4-6 (c)7-9 (d) > 9 
5. Family possessions 
I. Ownership of appliances 
(I) Fan (11) LPG (c) Refrigerator (iv) T.V. (vi) cooler (vi) Other 
II. If educated level of education 
(1) Primary/middle (ii) High School/Intermediate 
III. Profession 
(i) Mechanics/labours (ii) Business men 
(Hi) Students (iv) University teachers (v) Doctors (vi) Other 
IV. Migratory status 
(1) Migrating (ii) Do not migrate 
V. Reasons of migration 
(i) Better housing (ii) Better environment 
(iii) Employment (iv) Religious 
7. Housing conditions 
I. Status of the house 
(i) Own house (ii) Private rented houses 
(iii) Govt, houses (iv) Others 
II. Use of house 
(i) Residential only (ii) Residential & industrial 
(iii) Residential & Commercial (iv) Residential commercial & industrial 
III. Type of the house 
(i) Bricks and concrete (ii) Mud/thatched 
(iii) Wood/Jhuggi (iv) Others 
IV. Floor area of the house (in sq. feet) 
(i)>300 (ii) 300-1000 (iii) > 200 
V. Total number of rooms in the house 
(i) 1 (ii) 2-3 (iii) 4-5 (iv) >5 
VI. Average area of the rooms (in sq. feet) 
(i)>100 (ii) 100-200 (iii) 201-300 (iv) >300 
VII. Floor space per person in sleeping rooms (in sq. feet) 
(i)<10 (ii) 10-20 (iii) 21-30 (iv) >30 
VIII. Is there proper ventilation in the house, 
(i) Proper (ii) Not proper 
8. Household water supply 
(i) Source of water supply 
(ii) Private Own hand pump 
Piped water connection 
Own tube well 
(iii) Public Road side hand pump 
Road side pipe water 
Open well 
II. State of water supply 
(i) Regular (ii) Non regular 
III. Quality of water supply 
(i) Satisfactory (ii) Unsatisfactory 
IV. Amount of water supply 
(i) Sufficient (ii) Non sufficient 
V. Mode of water storage 
(i) In open contains (ii) In closed containers 
9. Sullage and drainage of water 
I. Disposal of household waste water 
(i) Into the nail (ii) Around the house (iii) In the house itself 
II. Drainage around the house 
(i) Exists (ii) Does not exist 
III. If, exist, type of drainage 
(i) Open (ii) Closed 
IV. Water logging around the house 
(i) Yes (ii) No 
V. Types of water logged 
(i) Rain water only (ii) Waste water (iii) Both 
10. Household garbage and solid waste 
I. Mode of storage of household waste inside the house. 
(i) In open containers (ii) In closed containers (iii) Do not store 
II. Mode of disposal of household waste 
(i) Official dumps (ii) Collection (iii) Roadside (iv) Burn 
III. Garbage in the Mohalla 
(i) Spread every where (ii) Not seen 
IV. Industrial waste in the Mohalla 
(i) Yes (ii) No 
11. Household Pests 
I. Insects and scavengers in the house 
(i) Flies (ii) Mosquitoes(iii) Rat/mice 
(iv) Cockroaches/crickets (v) All (vi) Nothing 
II. Use of fly doors and windows 
(i) Yes (ii) No 
III. Various methods used to prevent insects and scavengers inside the 
house 
(i) Pump cans (ii) Aerosol (iii) Mosquito coils 
(iv) Bed net (v) Private service (vi) Govt, service 
IV. Do you spray your rooms and kitchens? 
(i) Use of spray (ii) Do not spray 
12. Indoor air pollution 
I. Place of cooking food 
(i) Separate kitchens (ii) Near varanda/multipurpose rooms/open air 
II. Types of fuel used for cooking 
(ii) Kerosene/electricity (iii) LPG 
III. Do you, smoke cigarette/bidi inside the house 
(i) Yes (ii) No 
IV. If yes, how many per day 
(i)<5 (ii)6-10 (iii) 11-15 (iv)>15 
V. Does some come inside the house from outside? 
(i) Yes (ii) No. 
VI. If yes! Sources of outdoor smoke 
(i) Neighbours (ii) Automobiles (iii) Industries (iv) All three 
VII. Exit capacity of indoor smoke 
(i) goes out through ventilation (ii) Remains inside the house 
13. Indoor Noise pollution 
I. Noise pollution in the mohaila 
(i) Yes (ii) No 
II. If yes! Source of noise pollution 
(i) Household appliances (ii) automobiles/industries 
(iii) Land speakers (iv) Market/railway 
III. Intensity of noise pollution 
(i) Low (ii) Medium (iii) High (iv) Very high 
IV. Do you face noise pollution due to religious occasion 
(i) Bhagwati Jagran (ii) Durga puja (iii) Ram Leela 
(iv) Deepawali (v) All of these 
V. Do you get disturb with traffic noise while studying 
(i) High (ii) Moderately (ill) Low (iii) Not at all 
14. Household environment and health 
I. Name the four most frequently reported diseases of the family 
(i) Pneumonia (ii) Malaria (iii) Cough and cold (iv) Dirrhoea/dysentery 
(v) Typhoid (vi) Gastro-enteritis (vii) Skin diseases 
(viii) Jaundice (ix) Small pox/chicken pox (x) Worm 
(xi) Tuberculosis(xii) Respiratory diseases 
(xii) Other (heart diseases, Hypertension, Diabetes) 
II. Name of four most important household environment problems that should 
be improved. 
(i) Housing condition (ii) Drainage system 
(iii) Bathroom and sanitation (iv) Water logging 
(v) Fume and smoke (vi) Drinking water 
(vii) Noise pollution (viii) Indoor air pollution 
(ix) Garbage and solid waste (x) Household pets 
(x) None 
15. Environmental Awareness 
I. Do you feel that the quality of water food and surrounding environment leads 
to the various diseases? 
(i) Strongly agreed (ii) Agreed (iii) Do not agree (iv) Can not say 
II. How will you contribute to improve your household environmental conditions 
and also the conditions of the mohalla? 
(i) Time effort (ii) Money (Iii) Both (iv) Nothing 
